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Post-operation days 1-10: (Injections should be given at least 10 hours apart)

CGP 39 393 group: Moming CGP 39 353
Evening CGP 39393
Placebo (LMWH)

LMWHgroup:  Moming Placebo (CGP 39 393)
Evening Placebo (CGP 39 393)
LMWH

-

The subcutaneous injections should be rotated between et least four different
injection sites in the abdomen.

Sponsor’s text 1.76 pp.8-29-13, 14

Randomization

Fixed Block randomization was used. Complete randomization blocks were given to different
centers. Investigators were instructed to use the lowest allocation number first in order to
maintain randomization.

Concomitant Medication
See above section.

Flow of trial

The diagram below outlines the sponsor’s flow chart for RH/E 25. Physicians were instructed
to operate on patients in the morning and preferentially first if pcssible. If hemorrhagic or
other technical difficulties arose during the administration of regional anesthesia, the patient
was to be prematurely discontinued from the trial.

APPEARS THIS WAY
ON ORIGINAL
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: ¢GP 39393 (RECHIRUDIN)
" flow Chartfor Clinical Trial Protocol RH/E 25
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Sponsor’s chart volume 1.76 p.8-29-77
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Premature Discontinuation from the Trial

Patients could be prematurely discontinued from a trial for an endpoint, an adverse event,
phiebography prior to day 8, tack of tolerable response, major violation of the protocol, and
withdrawal of consent.

Efficacy Measurements
Bilateral Ascending Venography

The protocol required the procedure to be performed on post-operative day 8-12 in all
patients who did not manifest clinical evidence of a deep venous thrombosis or pulmonary
embolism earlier in the trial. An adequate venogram was defined as a venogram where all
veins (muscular, anterior tibial, posterior tibial, fibular, popliteal, superficial femoral, common
femoral, deep femoral, and iliac are seen. A local radiologist initially read the films and then
the venograms were sent in blinded fashion to be read by the central radiologists.

The venogram was read centrally by two radiologists as either

APPEARS THIS WAY
ON ORIGINAL

Ad0) 3191SS0d 1538



NDA 21271 Page 54

1) normal (i.e., negative for DVT)
2) presence of an intraluminal defect (i.e., positive for DVT)
3) inadequate

Pulmonary embolism
Ventilation/perfusion scans

Ventilation/perfusion scans were performed if the patient exhibited clinical signs suggestive of
a pulmonary embolism.

Ventilation/perfusion scans had three possible readings/scenarios:
1) high probability — ventilation/perfusion scan with either a segmental or greater
mismatched defects or large subsegmental defects with ventilation mismatch
2) normal lung scan (i.e. low probability lung scan) - characterized by an absence of
perfusion defects in all fields )
3) any reading which does not fit into.the above categories should be confirmed by
a pulmonary angiogram ’

Patients could also be diagnosed as having a pulmonai'y embolism if they had a positive
angiogram or underwent a pulmonary embolectomy.

Efficacy

Patients are counted only once.
Primary efficacy was defined by the composite endpoint:
1) a positive bilateral ascending phlebography performed at the end of the
prophylaxis period and assessed centrally and/or
2) high probability ventilation/perfusion scan and/or
3) positive pulmonary angiogram and/or
4) an autopsy with documented thrombosis and/or
5) unexplained death during the prophylaxis period

The statistical analysis plan was to perform linear logistic regression with treatment and
center as fixed factors and a two-sided test for significance at 5%. A 95% confidence interval
was to be given for the estimated log odds ratio.

Secondary efficacy was defined by the presence of a composite endpoint:
1) a positive bilateral ascending phiebography performed at the end of the
prophylaxis period and assessed centrally and/or
2) high probability ventilation/perfusion scan and/or
3) positive pulmonary angiogram and/or
4) an autopsy with documented thrombosis and/or
5) unexplained death during the prophylaxis period

The overall event rate was to be analyzed using the same method as for the primary
outcome.

Severity of thromboembolic events was graded as follows:
Death > puimonary embolism > DVT (proximal) or DVT (distal).

Patients were excluded from the primary analysis of efficacy based on the following
(considered non-evaluable):

1) phlebography is performed before day 8 of prophylaxis and is negative according
to central assessment

2) phlebography has not been done within one day after the end of prophylaxis
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3) philebography has been done but not assessed centrally
4) inadequate phiebogram

5) major protocol violation occurs

a) use of oral anticoagulants, thrombolytics, or dextrans
b) less than 80% compliance

‘ Safety assessment

Bleeding complications included two categories:
1) peri-operative (i.e., 12 hour period from the time the operation started)
2) post-operative (i.e., 12 hours to 6 days)
Major bleeding was defined as:
1) fall in hemoglobin of at least 2 gms/d! which is overt or
2) transfusion of > 2 units packed red cells in the post-operative period which is
overt or
3) retroperitoneal or
4) intracranial or intraocular
5) into a prosthetic joint

Serious bleeding was defined:
1) peri-operative transfusion requirements exceed 5 units of whole blood or packed
red blood cells or
2) total transfusion requirements up to post-op day 6 exceeding 7 units
3) total blood loss up to post-op day 6 exceeding 3500 ml

Results of Pivotal Efficacy RH/E 25 Trial

The trial was conducted in 31 centers from 10 countries (2 centers in Austria, 3 centers in
Belgium, 4 centers in Denmark, 4 centers in France, 2 centers in Germany, 3 centers in Htaly,
3 centers in The Netherlands, 2 centers in Spain, 4 centers in Sweden, and 4 centers in
Switzerland). One center in Belgium was never approved by the EF}*'B due to mandatory
phlebography. The center accrual ranged from 3 patiénts in center 4 in Switzerland to 168
patients in each of the two centers in Austria. Austria contributed 336 (16.1%) enrolled
palients total out of 2086 enrolied. The total number of patients randomized was 2079.

Premature Discontinuations

Reviewer’s Comment: The most frequent reason for premature discontinuation was due to an
adverse experience. The most frequent reason for an adverse experience was clinical
suspicion of a thrombosis not objectively confirmed.

APPEARS THIS WAY
ON ORIGINAL
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Number of Patients Discontinued Prematurely in RH/E 25

Enoxaparin | Desirudin (15 mg) Total
Enrolled NIG N/G 2086
Randomized 1036 1043 2079
Completed
Discontinued Prematurely {Did not complete) 61 (5.9%) 70 (6.7%) 131
Abnormal iaboratory value 1 1 2
Abnommal test procedure 1 4 5
Administrative problems 8 12 20
Adverse Experience 23 30 53
Death* 1 1 2
Patient non-compliant 2 1 3
Protocol criteria not met 13 7 20
Trial treatment not required 1 0 1
Withdrawal of consent 11 14 25

T One patient randomized twice. One desirudin patient enrolled but removed from trial due to high APTT after test
injection.

2 Only death for desirudin patient counted in primary and secondary efficacy analyses.

3 Adverse Events not included in PP and ITT analyses and safety assessment. PP/ITT enoxaparin —1 death,
desirudin — 1 suspicious for PE -V/Q scan; SAE Bleeding enoxaparin -2, desirudin -5, allergic reaction desirudin ~1
Reviewer's Table

Excluded Patients from RH/E 25

The table below shows the patients who were excluded from the evaluable population and
modified ITT populations.

Reviewer's Comment: The original sample size calculation based on RH/E 23 anticipated that
500 patients or 25% would be excluded from the efficacy analyses. This reviewer’s analysis
differs from the sponsor’s because it was based on the SAS datasets. The “Missing”
category included those patients for whom no reason for exciusion was given by the
investigator in the text. The majority of these patients (51%) came from one center in France.
There is no significant difference between treatment groups for the number of patients ’
missing.

Patients Excluded from Efficacy Analyses — RH/E 25

Enoxaparin Desirudin Total
Excluded from PP and ITT* 251 257 508 (100%)
Concomitant medication not allowed 5 6 11 (2.2%)
Inadequate central reading 78 94 172 (33.9%)
Missing 41 44 85 (16.7%)
No operation 13 15 28 (5.5%)
No phiebography 131 116 247 (48.6%)
Phiebography performed at wrong time 2 7 9(1.8%)
Excluded from PP only* 17 15 32 (6.3%)
Concomitant medication not allowed 7 6 13 (2.6%)
Inadequate central reading 0 1 1(0.2%)
No phlebography 1 0 1(0.2%)
Phlebography performed at wrong time 9 9 18 (3.5%)
Randomized twice 0 1 1 (0.2%)

* More than one reason per patient.
Reviewer’s table

Treatment Allocation

Twelve patients were assigned treatment numbers but never treated due to withdrawal from
the study prior to the first injection. These patients were from centers in Belgium, France,
The Netherlands, Spain, and Switzerland.

Trial medication packs were mixed up for eleven patients. The sponsor did not exclude these
patients from the efficacy analysis. Seven patients received both enoxaparin and desirudin
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injections. None of these seven patients experienced a thrombosis. These patients are listed
in the sponsor’s table below.

Patients where the medication were mixed up

[ Country | Centno | Selectnabet | injection No. | Injection used Comments
No aftected from labe) No
ok 4 9168/1864 2356 1865 Rest of medication of 1865 was not
CGP 39393 CGP 3939 used
— € 1 85051354 2 356 Reserve injection No. 81 was used in
enoxaparin enoxaparin patient 356 instead
13 2 662414753 34 1754
enoxaparin CGP 390 393
E 2 6623/1754 34,18 1753 Reserve itjection No. 83 was used in
CGP 39 393 enoxaparin palient 1753 instead of injection No
16
F 1 711511065 12,345 1666 Only vial and the pre-filied syringe
CGP 39 293 : enoxaparin used from 1966.
' Rest of madication of 1866 was not
used
F a 716511584 19 1983 Reseive injection No. 83 was used in
enoxaparin . enoxaparin patient 1983 instead
F ] 7093/383 1t0 29 B66 Rest of 956 not used
CGP 38 193 CGP 38 383
S 1 9539/1097 8 10968 }
CGP 39392 enaxaparin i
5 ; 9531/1088 8 1097 |
enoxaparin CGP 39 393
S 4 09838/1081 23 1062 Reserve injection No. 81 was used in
CGP 39 393 enoxaparin patient 1082 instead
NL 1 8001/553 11 554 Reserve injectionr No. Bt was used in
enoxaparin CGP 39 392 patient 554 instead

Sponsor's table volume 1.74 p. 8-29-37

Code Broken

BEST POSSIBLE COPY

Three patients had their codes broken prior to the unblinding of the trial. Patient number
4618 (enoxaparin) died as a result of the ventricular fibrillation in the setting of a myocardial
infarction. Patient number 6131 (enoxaparin) developed painless jaundice and was
withdrawn from the study. This patient later died after undergoing an endosccpic papillotomy
for obstruction. The Per-protocol analysis included patient number 7148 (desirudin) who had
a pulmonary embolism.

Reviewer's Comment: The efficacy results were not significantly impacted by these patients.

Patients with code broken
Country | Seiect /Label | Reason
No.
LA 4618/ 1468 Ventricular fibrillation due to fresh diaphragmal infarction.
Cade broken by order of the Investigator for medical reason.
D 6131 /1568 Code was broken since hospital head insisted for
L administrative reason.
F 71487578 Requested by cardiologist in order to adapt the treatment.

Sponsor's table volume 1.74 pp.8-29-38
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Exposure

There were no differences between treatment groups for the average total period (10.4 days)
and average active treatment period (9.5 days) for the randomized patient population in the
trial. Similar results were observed for the evaluable population.

Demographics

There were no significant differences between treatment groups for the randomized or
evaluable population for age, sex, smoking history, height, weight, past medical history, and
risk factors for thromboembolic disease.

Vital Signs

There were no significant differences between treatment groups for vital signs (pulse, and
blood pressure).

Concomitant medications/Operation characteristics

There were no significant differences between treatment groups for concomitant medication
or operation characteristics (average duration of operation, type of prosthesis, timing of pre-
operative study injection, or timing of anesthesia).

Efficacy Results

Primary Outcome

The sponsor's study report defined the following new populations for analysis. Intent-to-
Treat-1 population included all patients with an adequate centrally or locally (if central not
available) assessed phlebogram or confirmed major thromboemboiic event. The
phlebogram could have been performed within 5 days of the end of the prophylactic period.
Intent-to-Treat-2 population included all patients who had been randomized and treated.
The sponsor’s table below demonstrates the efficacy results for the primary outcome using
the evaluable population.

Reviewer's Comment: These results suggest a statistically significant difference in favor of
desirudin for the primary outcome (centrally confirmed proximal DVT, PE or death due to
thromboembclic event or unexplained death). The primary efficacy results are statistically
significant for the evaluable population at p < 0.02 level. Similar results were seen for the
intent-to-treat populations.

TABLE 8.1.1:

Wunacewwmmm”m M(%{xﬂ%. PULMOMARY EMBOLISM, DEATH) DURING THE TRIAL TREATMENT PERIOD

IDATASET: EVALUABLE PATIENTS - PRIMARY OUTCOME}

CENTRE: ALL CENTRES

enoxaperin CeP 39393
Dose 40 mg Dosa 15 wg

with et least one event
952% Confidernce Intervel

$.97Z - 9.7X

3.2 - 6.6

TOTAL

EVALUADLE PATIENTS-PRINARY OUTCONE s 78S Nx 802 N = 1587

Proxsmal DVT 59 ¢ 7.5 %) 56§ 4.52) ‘95 ¢ 6.0 XY
Pulmonery Esboliem 2C0.3X) 20022 ace3x)
Death st10.07 |\ 1tecoarm 1toax
Total Musber of Events 1ir.61 32 (a9 108 ( 6.3 )
Total Mmber of Patients L6 39 ¢ 4.9 0 ”i622

$.1X- 1.5X

Coaparing CGF 39393 15 g
varsus encxsparin 49 wg:

relative risk reduction 56.9 2
shaolute risk reductlon 2.8
[ desp venous itwosbosist confirsed trall phlebogr
roxinal Pulwonary d:olh:l conf irmed :’r :’:';:lu,v:m:mlm l"'"x:?"'
swbolectony

Dentth:

o v o B

or pulsonary
lic svent or wnexpleined
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Sponsor’s table volume 1.74 p.8-27-122

The table below shows the intent-to-treat analysis.

TABLE 8.1.6:
SUMMARY OF PRIMARY EFFICACY
OCCURENCE OF THROMBOEMBOL
({DATASET: INTENY-TO-TREAT PRIMARY OUTCOME

Page 59

COME DEFINED AS:
Ic ?V’Ems (gtmxls:gl DVT, PULNONARY EMBOLISHM. DEATH) DURING THE TRIAL TREATMENT PERIOD

BEST POSSIBLE COPY

CENTRE: ALL CENTRES

enoxsperin CEr 39393

Don.:On Doss 1S &g TOY AL
INTENT-TO-TREAY PRIMARY OUYCOME N = 803 N = 817 N = 1620
Proxiwal DVT 59 (7.3 2 36 € 4.6 %) ) 9% € 5.9 )
Pulworwery Esbolisa 2¢(n.2%) 200.27%) &L 0.20)
Death e to.0X) 1 {02 2%) 11010
Total Mumber of Events 11 7.670 39 ¢ a8 7) 100 t 6.2 T3
Total Nusber of Patiants 60 t 7.8 X) 351 4,821} 99 ( 6. 2)
with at least one avant
957 Confidencs Interval 58X - o852 3.9 % - 6.5 5. - 24172
Comparing CCP 39393 15 wg
varsus enoxeperin 40 mg:
reletive risk reduction 36.2 X
absolute risk reduction 2.7

confirmad by contrally msssssad phlebogree
confirmed by peorfusion/ventiletion lung scan

Proximsl desp venous thrombosls:
Pul Lmona logrenhy or pulwonary esboleciomy
pu

reolated v%mzolle svont or unexpleined

Uimornery esbolism:
Death:

Sponsor's table volume 1.74 p.8-27-127

Country and Center Effect

Seven of ten countries demonstrated a numerical treatment effect in favor of desirudin. The
sponsor performed a treatment by country interaction assessment, however no statistically
significant country effect was observed. Twenty centers (64.5%) demonstrated a treatment
effect in favor of desirudin, four studies (12.9%) demonstrated no difference in efficacy, and
seven centers (22.6%) demonstrated a treatment effect in favor o° enoxaparin. For details
see Country and Center Analysis — RH/E 25 in Appendix 2.

Reviewer’s Comment: The sponsor did not perform a treatment by center assessment.
Although center results are not uniform, the majority of centers demonstrated a numerical
treatment effect in favor of desirudin. Some of the centers that did not demonstrate a
treatment effect in favor of desirudin enrolled few patients and had few qualifying events.

Local versus Central Radiology Readings

There was discrepancy between the central readers and local readers. Local readers more
frequently read films as negative for DVT than did central readers. Central readers read
more films as inadequate for DVT than did local readers.

APPEARS THIS WAY
ON ORIGINAL
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Hlm 1 LOCAL VERSUS L d
ire) T CE’TML ASSESSNENT CONPARING PROXIMAL DEEF VEXOUS THROMBOSIS

CENTRE: ALL CENTRES

Loenl Assessment
Cantrel Assezsment Proximsl Mo pr-guml-.x Insdequate Not verforved| (383
Proxinat DVT 43 4y 3 L )
Mo proxinsl DVY 20 1462 31 1523
fradecuute 7 as 121 21}
Mot parforwed ) 3 25 252
AlL 8 1593 158 251 209
NOTE; DVY = sis

BEST POSSIBLE COPY

refors t. » hon asseysable rhlsbogres in the poplites] velins above Inclugl 11eteral
"
phleboprams without confirmed proximel OVT - v or re il

Sponsor's table volume 1.74 p. 8-27-126

Secondary Outcome

The numerical difference between primary and secondary outcomes for the evaluable
population resulted from the addition of distal DVT to the secondary outcome. The sponsor's
table below demonstrates the efficacy results for the secondary outcome using the evaluable

population.

Reviewer's Comment: The discrepancy in the number of paiients in the evaluable population
arises from the fact that the evaluable population for the secondary outcome had to have a
venogram that visualized all veins (proximal and distal). Thus, fewer venograms would have
met those criteria for adequacy of visualization of the distal venous system.

The secondary results suggest a statistically significant difference in favor of desirudin for the
secondary outcome (centrally confirmed DVT (proximal and distal), PE or death due to
thromboembolic event or unexplained death). The secondary efficacy results are statistically
significant for the evaluable population at p < 0.01 Ievel The sponsor did not provide the ITT

analysis.

SIMPARY OF SECONDARY EFFICACY DRITCOME DEFXMED AS:

IC_EVENTS (M, PULMONARY EMBOLISM, DEATH) OURING THE TRIAL TREATMENT PEWIOD

(DATASEY: EVALUABLE PATIENTS - Y OUTCOME)
CENTRE: ALL CENTRES
snoxsperin P 393983
Dose 40 wg Pows 13 wg TATAL
EVALUABLE PATIENTS-SECONDARY OUTCUME N® 768 8> 773 N = 1541
oy 196 (25.S ) 282 (18,4 2} 338 (21.9 2)
Pylsonary Ewbolise 2(0.320) 2to3 ) atesx
Oauth sere ey 1¢0.22 1¢08.12}
Total Nusber of Events 199 (25.8 X) 143 <100 ) 343 122.3 X)
tomber of Patients 197 (25.7 2) 148 (18.8 7) 342 2.2 )

Tota}
-lh at lesst one aven'
93X Confidence Intervel

22.6 X - 20.9 X

122 -.72

20.1 X - 4.4 X

Cospering LEP 39393 135 mp
versus enuxaparin 48 wg:
relative risk reduation
absolute rizk reduction

26.9 x
$.9Z

Deep venous thrombosis ( h
’I-;a.,-m

Daath;

confirned by contrally sssessed phisbogras
confirmed h; m!:uo-,-lmul-um lung_scen,
WOy o-bel-c(a.y

releTed Yo trosooandol)

Sponsor's table volume 1.74 p. 8-27-130

pulmonn
350 avent or unexplained
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Thromboembolic Events by Severity

The sponsor’s table below shows the results of a comparison of severity of thromboembolic
events. The secondary composite outcome (distal and proximal DVT, PE, and death)
demonstrated a lower incidence for desirudin treated patients compared with the enoxaparin
patients. Desirudin treated patients had a lower incidence of deep vein thrombosis compared
with enoxaparin. There was no difference between treatment groups for pulmonary
embolism and death. Review of the overall DVT rate by country demonstrated that 8
countries out of 10 showed a reduced incidence for desirudin treated patients compared with

enoxaparin treated patients.
JC EVENTS AT T"E m W THE TRIAL TREATWENT rsuoo
SEVERE EVENT

m:mnctomuvsnwormtvm IS COUNTED
(DATASET: EVALUABLE PATIENTS -

confirned by centrally sssessed phlebogram

coo'.lr-od by nrmuw'-nuuuz: 1ung_ scmn,
{ or pulwonary oabolectowy

r-lli'd o lhrv'boodnl]o avent or unexplained

Deep vanous throsbosts:
Pulsonery ssboliss:

Death:

Sponsor’s table volume 1.74 p. 8-29-133

Clinical Signs and Symptoms of a Thromboembolic Event

- CENTRE: ALL CENTRES

m onoxeparin cEP 39353

o Doss 40 wp ODosa 15 ag TOTAL
EVALUABLE PATIENTS FOR w = 768 »=~ 773 N = 1541

Q SECONDARY OQUTCTONE

1 i ' BEATH g ¢o.0x 1t0.1 s 1€ 8,123
PULHOMARY EMBOLISR 2008 ) zZCe3 0 4 0.37)

e DEEP VENRUS THROMADSIS .

m Proxime) DNT 58 (7.6 36 € 4.7 %) 21 5.12)

S— Distal DVY 157 17.8 1) 106 (15,7 73 243 (15.4%)

w (Muscular DVT included) ]

oaz Only Muscular DVT 7T 1 2.7 1) $0 1 6.5 7} 117 1 7.670)

The following table provides data on those patients who presentec with clinical signs and
symptoms of a thromboembolic event during Treatment and Follow-up.

Reviewer's Comment: The majority of the DVTs in the table below are distal. There was one
proximal DVT in the enoxaparin group during treatment and one proximal DVT in the
desirudin group during follow up. The pulmonary embolism data curing the follow up period
was difficult to assess because some patients only had a perfusion scan but no ventilation

scan or other test (e.g., pulmonary angiogram).

Clinical Signs and Symptoms of a Thromboembolic Event in Study RH/E 25

Desirudin Enoxaparin Total
Treatment Period
Clinical Signs/Symptoms- DVT 12 11 23
Confirmed by centrally as d phlebography 2 4 6
Phlebography not done 0 1 1
Clinical Signs/Symptoms- PE 8 4 12
Confirmed by V/Q scan 2 2 4
Follow up Period
Clinical Signs/Symptoms- DVT 12 S 21
Confirmed by locally assessed phiebography 4 1 5
Confirmed by locally Doppler Ultrasound 2 2 4
Clinical Signs/Symptoms- PE 4 7 11
oS Confirmed by V/Q scan 1 4 5
Reviewer's Table
APPEARS THIS WAY

ON ORIGINAL
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Deaths During the Treatment and Follow up Period not counted in the Primary outcome

There were two deaths during the treatment period that were not counted in the Primary
outcome. During the treatment period, one desirudin patient (#6654) had a ventricular
fibrillation arrest during the hip replacement operation and was not successfully resuscitated.
An enoxaparin patient (# 4618) experienced chest pain and was found on autopsy to have a
fresh diaphragmatic infarction with no evidence of thrombosis or embolism.

There were four deaths during the follow up period. One enoxaparin patient (# 6131) died the
day after trial participation ended due to cardiovascular disease. Three desirudin patients
died after the conclusion of the trial. One desirudin patient (# 8705) died of a pulmonary
embolism approximately one month after trial conclusion. One desirudin patient (# 8679)
died of a cerebral hematoma approximately 18 days after receiving the last desirudin
injection. This particular patient received other anticoagulants (dalteparin and
acenocoumarol) after ending her participation in the trial. One desirudin patient (# 7078 died
of “cardiovascular collapse” per the investigator two days after tria’ ended. The family
refused an autopsy.

Reviewer's Comment: This reviewer reviewed these cases and did not always agree with
how cause of death was adjudicated. However, these. cases were clearly after the
medication was .stopped and in accordance with the protocol would not have been met the
criteria for an endpoint. Even if these cases were included along with the deaths during the
trial, the efficacy results would still favor desirudin.

Evaluation of Confounding Factors

The sponsor’s tables below show the primary and secondary outcome results for subgroups
of treated patients. Subgroup factors such as age, sex, prosthesis type, type of anesthssia,
and obesity were evaluated. In all subgroup analyses patients treated with desirudin had a
lower event rates.

MABER OF DEEP VENOUS THROMBOSIS BY Tﬁlm AND SUBPOPULATIONS
{DATASET: EVALUABLE PATIENTS - PRIMARY QUTCOME)

Treatwant anoxaparin €GP 393193
Dose 40 mg Doss 15 mg TOTAL

EVALUABLE PATIENTS - PRIMARY OUTCOME n = 785 N = 862 N = 15a7
AGE

< 65 yrs 1% 7 333 4.5 16 7 364 4.3 X /70 4.4

>=65 yra &% 7 452 9.7% 20 7 4% Q.6% & / 7.2%
SEX

wale 26 7 323  8.0% 19 7 388 S.a% /7 678 4.6

tosnle 33 7 662 7.12 17 7 A7 3.8% S0 7 9 5.8%2
PROSYHESIS

Conanted 38 7 466 B.2% 21 7893 4.3 $9 / 957 6.

Nort-cesented 21 7 321 6.5 1S 7 309 e.97 36 7 639 5.%
ANAESYHESIA

Regional block annasthesis 227 938 8.pY 20 / 991 4.8x 7 87y 9%

Cuneral alone 36 7 3A3 10,52 16 7 357 4.5% g% 7 799 ;.:z
OBESIYY

o X6 7 467 .77 21 7 481 4.6 57 7 948 6.0%

yes 23 / 5lé 7.3% 14 7 329 4.4 37 7 3% 5.8%

Regional block sneesthesis is defined 28 elliher spidural or spinal ansesthesis or a cowbiretion
of epidural with spirml snesthesis

Sponsor's table volume 1.74 p.8-27-146

Ad0J 3191SS0d 1538
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NUMBER DEEP VEMIUS THRONBOSIS BY TREATMENT AND SUBPUPULATIONS
(DATBEV EVALUABLE PATIENTS - SECUMDARY OUTCOME)

Trastuent : o e = Dows 15 o3 TOTAL
EVALUABLE PATIENTS - SECONDARY UUTCOVE M= T8 W= 77% W = 1341
ace . .

383 678 DA MW B B N
sExX

Tomie B W R RE B EWon B3
PRUSTHESIS

T oametad Mo RS Lo HE N B
AMAESTHESIA

STRl ansk restiente WIS AW B MW R
ousm'

o RoW BF| G BN Wu RE

Raglonal block srwesthesin iy defined as either epidursl or spinel wnaenthenis or a coshination
of apldrsl with spinal snesthesis

Sponsor's table volume 1.74 p. 8-27-148

Safety

Overall 71% of patients reported adverse experiences regardless of treatment group. The
most frequent adverse event was hermorrhage NOS which occurred in 26% of patients. The
incidence of a mild, moderate or severe adverse reaction is listed in the table below. Severe
adverse reactions were more frequent for the desirudin treatment group.

Reviewer’'s Comment: These differences were numerical and not statistically significant.

Severity of Adverse Reactions for Study RH/E 25

Desirudin (N=1043) Enoxaparin
{N=1036)
Mild 368 (35.3%) 389 (37.5%)
Moderate 316 (30.3%) 310 (29.9%)
Severe 53 (5.1%) 33 (3.2%)

Reviewer's table

The sponsor’s tables for all adverse events occurring during this trial are listed in Appendix 3.

The table below shows the statistically significant difference for adverse events between
desirudin patients than enoxaparin patients.

Statistically Significant Difference in Adverse Events Seen in RH/E 25

Event Number/ Percent of Number/ Percent of P-value
Desirudin Patient Reports Enoxaparin Patient
Reports
Injection Site Mass 28 (2.7%) 6 (0.6%) 0.0103

Reviewer's Table

Bleeding Complications Overall
The sponsor’s table below shows the frequency of overall bleeding complications. Desirudin

is associated with increased major bleeding, increased injection site hematoma/infection, and
increased surgical! site bleeding.

Ad0D 31915S0d 1538
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OCCURRENCE Of INJECTION SITE MAEMATOMA, WOUND HAEMATOMA/INFECTION AND MAJOR OR SERIOUS BLEEDING
SDATASEY:s OFERATED PATIENTS)

ALL CENTRES

enaxapari CCP 39393

Dondoo-: Dose 15 mg TOTAL
Operatad patioents 8= 1023 N ® 1028 N = 2051

n z n % n x

INJECTION SITE HAEMATOMA [ 6.6 29 2.8 35 1.7
WOUND HAEMATOMA/INFECTION as 8.6 98 9.8 186 9.1
MAJOR BLEEDING 2 0.2 8 0.8 10 9.5
SERIOUS BLEEDING 20 2.9 20 1.9 40 2.0¢

Sponsor’s table volume 1.74 p.8-27-195
Serious Adverse Events

The sponsor’s table below shows the incidence of serious adverse events reported. Thereis
no significant difference between the two treatment groups.

Serious Adverse Events for RH/E 25

Ad0D 3181SS0d 1538

enoxaparin CGP 39193 Total
{N=1036) {(N=1043) {N=2079)

CVA (Cerebro Vascular Accident) 1 2 3
CNS (Central Nervous System) 1 4 5
CVS (Cardio Vascular System) 7 7 { 14
DEATH 2 4 6
THROMBOEMBOLISM }
- Pulmonary Embolism * 1 o1 ;2
NOS (Not otherwise specitied) 45 $1 86
BLEEDING
- Surgical bleeding 19 24 43
- Spontaneous bleeding 0 0 0
- Gastrointestinal bleeding 0 2 2
- Wound leakage 0 0 0
- Haematoma 1) 5 11
IMMUNO ALLERGY 1 1 2
PROCEDURE COMPLICATING 1 0
TOTAL 84 91 176
Patients with at least one event 75 (1.2%) 78 {7.5%) 183 (7.4%)

* according to the Trial Protocol, the clinical endpoints, DVT and non-fatal PE, had not to be
reported as an SAE. :
Sponsor’s table volume 1.74 p.8-27-48

Peri-operative, Post-operative Blood and Transfusions

There was no difference between treatment groups for average peri-operative (950 ml) and
post-operative blood loss (250 ml). Twelve patients in each treatment group lost more than
3500 mi up to post-op day 6.

Peri-operative transfusion requirement exceeding 5 units of whole blood or concentrated red
blood cells occurred in 9 patients in the enoxaparin group and 4 patients in the desirudin
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group. Post-operative transfusion requirement up to day 6 exceeding 7 units of whole blood
or concentrated red blood celis occurred in 11 patients in the enoxaparin group and 9

patients in the desirudin group. No significant difference was observed in the use of plasma
expanders between the treatment groups.

Laboratory abnormalities

There were no significant differences for laboratory abnormalities (hgb, hct, pit, sgot, sgpt,
creatinine, and total bilirubin) between the treatment groups. More desirudin patients (24)

with a normal baseline creatinine had an elevated creatinine at the end of treatment

compared with enoxaparin (12). More desirudin patients (59) with a normal baseline total
bilirubin had an elevated total bilirubin at the end of treatment compared with enoxaparin

(49). More desirudin patients (43) with normal baseline potassium had elevated potassium at .
the end of treatment compared with enoxaparin (29).

Trial: RH/E 28

Reviewer’s Conclusion regarding RH/E 28 -

The sponsor conducted a multicenter, randomized, double-blind, parallel-design, active-
controlled trial comparing pre-operative desirudin 15 mg with heparin. Overall, the heparin
treatment group had a higher primary event rate {DVT, PE, and Death) compared with the
desirudin treatment groups (p < 0.001) for the evaluable population. Similar results were seen
for the intent-to-treat populations. Similar results were also observed for the secondary event
rate (severity of thromboembolic event proximal and distal DVT, PE, and Death) (p< 0.001).
The Agency’s Statistical Review and Evaluation concurs with the sponsor’s analyses for the
primary and secondary event rates. These results were observed in subgroup analyses. The
study results were driven by differences in DVT rates. There was no significant difference in
safety between the desirudin and enoxaparin treatment groups.

Design:
The trial was a multicenter, randomized, double-blind, parallel-design, heparin-controlled

involving 11 centers evaluating the efficacy of one dose of CGP39393 in patients undergoing
a primary elective total hip replacement. /

Trial was conducted from November 28, 1993 to August 23, 1994.

One amendment was made to the brotocol on October 23, 1993 to change the dose of

desirudin from 20 mg to 15 mg. This amendment was made one month prior to enroliment of
the first patient.

inclusion and Exclusion Criteria
The sponsor's inclusion and exclusion criteria are printed below.

INCLUSION CRITERIA

In-patients planned o undergo a primary eleclive total hip replacement are
eligible provided the following conditions are fulfilled:

- age > 18 years

- weight > 50 kg

- anunilateral operation

APPEARS THIS WAY
ON ORIGINAL
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EXCLUSION CRITERIA

The in-patients must be excluded from the trial { one or mare of the following
criteria are fulfilled

General

- Amputees of one leg

- Previous hip surgery or fracture within last 3 months

- Known or suspected allergy to natural or recombinamt hirudins (i.e.
isoforms) or to heparins

- Previous inclusion in this trial

Women of childbearing potential or nursing mothers (women are

considered to be of childbearing potential unless they are post-

hysterectomy, one or more years post-menopausal or one or more years
~ post-tubal figation).

Cardiovascular and Haematologic

- Known haemostatic disorders {congenital or acquired, e.g. liver disease)

inciuding thrombocytopenia {< 100 x 109 piateletsiL, i.e. < 100°000/mm?3)

Major surgery, biopsy of puncture of a non-compressible vessel (within the

past month}

- History of gastrointestinal or pulmonary bleeding (within the past 3 months)

- History of haemomhagic stroke, intracranial or intraocilar bleeding
(including diabetic (haemorrhagic] retinopathy}

- Active bleeding

- Hypertension (i.e. diastolic blood pressure > 110 mm Hg)

- Cerebral ischaemic attatks (within the last 6 months).

APPEARS THIS waY
ON ORIGINAL
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Previous Treatments { Concomitant Medications and Therapies

- Theuseof
Heparins {except that used in the present trial, or in connection with
the intraoperative salvage of red blood cells)
Oral anticoagutants .
Thrombolytic agents
Dextrans
* Long-acting nonsteroidal anti-inflammatory drugs (defined as
those requiring a greater than seven day washoul period)
*  Acetylsaficylic acid
* Dipyridamole
Sulphinpyrazone
* *  Ticlopidine
are prohibited within 7 days prior to the start of si:rgery and during the trial
drug prophylaxis period.
- Anticoagulants should not be used during the follow-up period of the trial,
unless the need arises (e.g. treatment of DVT or PE).
- Cytolytic treatment within the past 6 months is also prohibited.
- The use of any investigational drug within 30 days prior to the start of the
trial is prohibited. '
- The use of non graded stockings is prohibited.

-

Others

- Nephrectomized or kidney transplanted patients

- Renal impairment (defined as a serum creatinine above the upper limit of
the clinic)

- Known inflammatory bowel disease
- Contraindication to contrast media e.g. documented history of allergy *
- Any other condition which, in the investigator’s opinion, might increase the
. fisk to the patient or decrease the chance of obtaining refiable data for the
objectives of the trial.

Sponsor’'s text volume 1.80 p.8-33-14-16
Treatment Administration:

CGP 39393

Dose — 15 mg sc bid

Heparin
Dose -~ 5000 units sc tid

The sponsor’s text below refers to the timing of the injections.
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The dosing regimen will be as follows:

Operation day. (aflemoon and evening injection should be given at least

6 hours apart)
CGP 39 393 Group: 2 tws preap. Placebo
within 30min preop. * CGP 39393
Afternoon Placebo
Evening CGP 39393
UH Group: . 2hrs pracp. UH
within 30min preop. * Placebo
Afternoon UH
Evening . UH
ost ion days: (injections should be given at least 6 hours apart)
CGP 39 393 Group: Moming CGP 39 393
Afternoon Placebo
Evening CGP 39393
UH group: Moming UH .
Afternoon UH
Evening UH

* but after regional block anaesthesia if used.

Sponsor’s text volume 1.80 p.8-33-11

Randomization

Fixed Block randomization was used. Complete randomization blocks were given to different
centers. Investigators were instructed to use the lowest allocation number first in order to
maintain randomization.

Concomitant Medication
See above inclusion/exclusion information.

Flow of trial

The diagram below outlines the sponsor’s flow chart for RH/E 28. Physicians were instructed
to operate on patients in the moming. If hemorrhagic or other technical difficulties arose
during the administration of regional anesthesia, the patient was to be prematurely
discontinued from the trial.

AFPEARS THIS way
oK ammmfl A
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FLOW CHARY
EXAMINATION / REPORT NO.: 1 2 Post-op. /Final 4
3 3 2 t
OAY: Su;t:;hg Opecation Day fost-0p.Oays 1-10{11) Lrllmy !
TRIAL INJECTION y | Y
START OF OPERATION ..--...._,ii., I | l
Sorslng  Afternoon  Evening Worming  ARermoon  Frening
[
Fersonal data, history/ A ¢ ] : : : o
concomitant disesses, [ IR 1 ' ' [ :
evious / current therapy, &t - ™ T H 4 m
ht, weight, check of HE ' ' h ' »
n- and exctution criteris ¢ ‘. ‘ ! : ¢ m
K : ’ ' ' t
Details onthe operation ™ -1 3 M M T 7 q
[ 2 | L] ) |} L4 [}
Biaod loss /transtuti — 2 . + ‘ —-§342. s = |
tequirements E ? ' : ! ! !
| I ] t L] 1 L} L GL ‘ ,
- Vitalsigns ~—t ' ; ' M H M Tﬂ
[ I | t [} ' (] ‘ ’:’
3 Ll A. 1 1 - - e PR ,___u*_‘
Hdverse experiences L F o
. . 1 1 i ' 1 ' -
Concomitant madicationf Pt e gy 1 L = | -
non-drug therapy o ' ! f i : w
TR 1 \ I
Phiebography i~ : £ e e
[ I | ] ] ] m
Haemogtlobin ﬁ' : : 1'— ""‘p L ﬁ‘ :7
(2 ' i t 1 1
Haematology/ H : H H ) ) : '. 5 °
blood chemistry ——R HE H 14 H ﬂ
S N L =
Present status ! L _ ]
" T 8 . =g
m <

Cumulative starcof surgery up to €2 hours post-op.
@ mMorming of poR-0p.Day 1
®  Post-op. Day 6 only

© Tobe completed 6 weeks after surgery

Cumulative post-op. 12 hours to Day 6 inclusive

8 Tobe performed on the day of the phlebography or in the event
of premature discontinuation of the Prophylaxis Petiod

Yo be performed between POR-0p. Days 8 - 10(11) o7 earlier if necessary
Sponsor’'s diagram volume 1.80 p.8-33-52

Premature Discontinuation from the Trial

Patients could be prematurely discontinued from a trial for an endpoint, an adverse event,

phlebography prior to day 8, lack of tolerable response, major violation of the protocol, and
withdrawal of consent.

Efficacy Measurements }

Bilateral Ascending Venography

The protocol required the procedure to be performed on post-operative day 8-12 in all
patients who did not manifest clinical evidence of a deep venous thrombosis or pulmonary
embolism earlier in the trial. An adequate venogram was defined as a venogram where all
veins (muscular, anterior tibial, posterior tibial, fibular, popliteal, superficial femoral, common
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femoral, deep femoral, and iliac are seen. A local radiologist initially read the films and then
the venograms were sent in blinded fashion to be read by the central radiologists.
The venogram was read centrally by two radiclogists as either

1) normal (i.e. negative for DVT)

2) presence of an intraluminal defect (i.e. positive for DVT)

3) inadequate

Puimonary embolism

Ventilation/perfusion scans

Ventilation/perfusion scans were performed if the patient exhibited clinical signs suggestive of
a pulmonary embolism.

Ventilation/perfusion scans had three possible readings/scenarios:
1) high probability — ventilation/perfusion scan with either a segmental or greater
mismatched defects or large subsegmental defects with ventilation mismatch
2) normal lung scan (i.e. low probability hing scan) - characterized by an absence of
perfusion defects in all fields
3) any reading which does not fit into the above categories should be confirmed by
a pulmonary angiogram
Patients could also be diagnosed as having a pulmonary embolism if they had a positive
angiogram.

Efficacy

Patients are counted cnly once. .
Primary efficacy was defined by the composite endpoint:
1) a positive bilateral ascending phlebography performed at the end of the
prophylaxis period and assessed centrally and/cr
2) high probability ventilation/perfusion scan and/or
3) positive pulmonary angiogram and/or
4) an autopsy with documented thrombosis and/or
5) unexplained death during the prophylaxis period

The statistical analysis plan was to perform linear logistic regression with treatment and
center as fixed factors and a two-sided test for significance at 5%. A 95% confidence interval
was to be given for the estimated log odds ratio. Treatment by center interaction evaluation
was to be performed. '

Secondary Outcome

Severity of thromboembolic events were graded as follows:
Death > puimonary embolism > DVT (proximal) or DVT (distal).

Patients were excluded from the primary analysis of efficacy based on the following
(considered non-evaluable):

1) phlebography is performed before day 8 of prophylaxis and is negative according
to central assessment

2) phlebography has not been done within one day after the end of prophylaxis

3) philebography has been done but not assessed centrally

4) inadequate phlebogram

5) major protocol violation occurs
c) use of oral anticoagulants, thrombolytics, or dextrans
d) less than 80% compliance

Safety assessment
Bleeding complications included:
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1) peri-operative (i.e. 12 hour period from the time the operation started)
2) post-operative (i.e. 12 hours to 6 days)

Major bleeding was defined as a:
1) fall in hemoglobin of at least 2 gms/dl which is overt or
2) transfusion of > 2 units packed red cells in the post-operative period which is
overt or
3) retroperitoneal or
4) intracranial or intraocular
5) into a prosthetic joint

Serious bleeding was defined:
1) peri-operative transfusion requirements exceed 5 units of whole blood or packed
red blood cells or
2) total transfusion requirements up to post-op day 6 exceeding 7 units
3) , total blood loss up to post-op day 6 exceeding 3500 ml

. Results of Pivotal Efficacy Trial RH/E 28

The trial was conducted in 11 centers from 2 countries (3 centers in Denmark and 8 centers
in Sweden). Sweden contributed 360 (79.6%) randomized patients total out of 445

randomized. The total number of patients enrolled was 452.

Reviewer's Comment: The protocol planned for an enroliment of 420 patients.

Premature Discontinuations

The sponsor's table below shows the number of patients who prematurely discontinued. The

greatest number of patients discontinued due to an adverse event. None of those

discontinuing due to an adverse event experienced a thrombotic endpoint. There was no

difference in discontinuation between treatment groups.

Number of Patients Discontinued Prematurely in RH/E 28
. Heparin Desirudin {15 mg) Total
Enrolled N/G NIG 452
Randomized 220 225 445
Completed 193 202 395
Discontinued Prematurely (Did not complete) 27 23 50 (11.2%)
Administrative problems 1 1 2
Adverse Experiencé 13 9 22
Protocol criteria not met 8 10 18
Withdrawal of consent 5 3 8

Reviewer's Table

The table below shows the number of patients excluded from the efficacy analyses. The
protocol anticipated that 20% of patients would be excluded from the efficacy analyses.
Actually 18.8% were excluded. The majority of patients were exc!uded because they did not
have a phlebography.

Reviewer’s Comment: The sample size calculation in the original protocol planned for 336

total or 168 evaluable patients in each treatment group.

Patients Excluded from Efficacy Analyses — RH/E 28

Heparin Desirudin Total
Excluded from PP and ITT* 40 45 85 (100%)
Concomitant medication not aliowed 0 1 1(1.2%)
Inadequate central reading 8 15 23 (27.1%)
No operation 0 2 2(2.4%)
No phlebography 33 28 61 (71.8%)
Phlebography performed at wrong time 1 0 1(1.2%)
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Excluded from PP only 3 ] 9 (10.6%)
Concomitant medication not allowed 3 4 7 (8.2%)
Phlebography performed at wrong time 0 2 2 (2.4%)

* More than one reason per patient.
Reviewer's table

Treatment Administration

Medication errors were noted in the desirudin treatment group only. All ten patients received
an additional desirudin injection instead of receiving placebo. None of these patients were
excluded from the per-protocol analysis.

Center Withdrawal
One center in Sweden discontinued after two patients developed thrombocytopenia.

Code Broken

The table below shows the list of patients who had their code broken during the conduct of

the trial. All three patients had their code broken because of a serious adverse event. The
sponsor continued these patients in the trial because the endpoirt assessment was blinded
and was perfonned.

LIST OF PATIENTS WITH CODE BROKEN

Code braoken
Country | Paino | by Invest. hy Ciba Reason
S 131 YES Suspected thrombocytopenia
328 YES Suspecled thrombocytopenia
DK 152 YES Compantment syndrome,
hacmatoma, reoperation
Wish of anagsthesiologist

Sponsor's table volume 1.79 p. 8-32-36

Exposure .
There were no differences between treatment groups for the average duration of treatment

(8.8 days) and average active treatment period (7.8 days) for the ITT population in the trial.
Similar results were observed for the evaluable population.

Demographics

There were no significant differences between treatment groups fcr the randomized or
evaluable population for age, sex, smoking history, height, weight, past medical history, and
risk factors for thromboembolic disease. In both the randomized and per-protocol patients
there were more patients in the desirudin treatment group with obesity (> 20% overweight) or
history of varicose veins. In both the randomized and per-protocol patients there were more

patients in the heparin treatment group with a history of myocardizal disorder, respiratory, or
musculoskeietal disorder.

Vital Signs

There were no significant differences between treatment groups in vital signs (pulse and
blood pressure).

Concomitant medications/Operation characteristics

There were no significant differences between treatment groups in concomitant medication or
operation characteristics (average duration of operation, type of prosthesis, timing of pre-
operative study injection, or timing of anesthesia).
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Efficacy Results
Primary Outcome

The sponsor’s study report defined the following new populations for analysis. Intent-to-
Treat-1 population included all patients with an adequate centrally assessed phlebogram.
The phlebogram could have been performed within 5 days of the end of the prophylactic

period. Intent-to-Treat-2 population included all patients who had been randomized and
treated.

No patient died or experienced a pulmonary embolism for either treatment group during the
trial. Two deaths occurred in the enoxaparin treatment group during the follow up period.

The sponsor’s table below shows the efficacy resuits for the primary outcome using the
evaluable population.

Reviewer's Comment: These results demonstrate a statistically significant difference in favor
of desirudin for the primary outcome (proximal and distal DVT, PE, and death). The primary
efficacy results are statistically significant at p < 0.001 level. Similar results were seen for the
other populations (intent-to-treat-1, intent-to-treat-2).

SUMNAR OMBOEMBOLIC EVENYS OCCURING DURING THE TREATMENT PERIOD
(DATASET rsz-mtm POPULATION)

CENTRE: ALL CENTRES

Un"‘::ciimated CGP 39393

arin

N Dosa 5000 IV Dose 15 wg ToOTAL

Throsboenbolic Event N = 177 Nz 176 N = 381

DEEP VENOUS THROMBOSIS Q1 (23.2 1) . 13t 7.5 272 84 (18.4 7))

tbasad on central reading) _ .

PULMONARY EMBOLISH 0t 0.0 X) ot g.0 X} o (0.0}

teonfirmad »)

Deoath #% 90t 0.0 %) ot 0.8 %) et 0.0 %)

Total Nueber of Events ul (23.2 ) 13 ¢t 7.5 %} 56 (15.64 %)

Total Number of Patients 41 (23.2 7)) 13t 2.5 %) 5 (15.4 %)

with 3t least one event

957 Confidence Interva) 17.2 % - 30.1 Z ©.0 7Z - 12.4 % 11.8 ¥ - 19.6 %
ng CGP 39393 versus

mfr-c ionated heparin

ralative risk reduction 67.7 7

absolute risk reduction 15.7 7

% Confirmsed by perfusion/ventilation lung scon or pulmonary angiography
uw Daath related to thromboemdolic svent or unexplained

Sponsor's table volume 1.79 p.8-32-174

Country Effect

The sponsor performed a treatment by country interaction assessment. No interaction was
observed.

Ad09 3191$S0d 1534
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Reviewer’'s Comment: The sponsor did not perform a treatment by center interaction

assessment. Nine out of eleven centers (81.8%) demonstrated a treatment effect in favor of
desirudin.

Local versus Central Radiology Readings

There was discrepancy in readings between the central and local readers. Local readers

incorrectly identified 18 films as negative for DVT, which were read by the central readers as
positive for DVT.

CHLEBOGRAPHY : LOCAL VERSUS CENTRAL ASSESSMENT
(DATASET: RAMDOMISED PATIENTS)

CENTRE: ALL CENTRES

Local Axseagment
Central Assessmant ovr Mo DVT Inadequate Nissing AlL
ovy 36 14 3 55
No DVT 18 270 28 305
Inadequata b 3 12 12 25
Hissing ) &7 67
All 52 300 33 67 452

NOTE: DVT = DEEP VENOUS THROMBOSIS

Sponsor’s table volume 1.79 p.8-32-140

Secondary Outcome

The sponsor’s table below shows the results of the analysis of secondary outcome. For the
evaluatle population, the proximal and distal DVT rates were lower with desirudin.

SUMMARY OF THROMBOEMBOL1IC EVENTS OCCURING DURING THE TREATHMENT PERIOD
CCDRD gxuc ;ga‘l’lfmSEVElﬂTY OF THE EVENT (MOST SEVERE EVEMT IS COUNTEGD)
tDATASET:

CEMTRE: ALL CENTRES

Unfractionated
Hepar in CGP 39393 J;
Doss 5000 IV Dose 15 wg Tot AL
Nz N =175 M= 381
Death n) e (0.02) 9t 8.0} e ( 0.02)
PULHONARY EHBOLISH 0 to.00) 0 ¢Ca.0x) 0 ¢ 9.07)
tconfirmed Wu)
DEEP VENDUS THROMBOSIS
based on central reading!
Proximal DVY 29 (16.9 1) 6 ¢ 3.0 2) 35 (10.07)
Distal DVY 12t 6.8 1) 714.0% 1% € §5.470)
tMusoular DVY included)
Only Muscular DVY Bt &GS 1¢0.6272) 9t 2.67)

% Death relatad to thromboenbolic event or unexplained
uw Confirmed by perfuslon/ventilation lung scan or pulmonary asngiography

Sponsor’s table p.8-32-147

Clinical Signs and Symptoms of a Thromboembolic Event

The following table provides data on those patients who presented with clinical signs and
symptoms of a thromboembolic event during Treatment and Follcw-up.

Reviewer’ Comment: The table below shows that there were morzs events during the follow-
up period for the heparin treatment group.

Ad0J 3191SS0d 1534
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Clinical Signs and Symptoms of a Thromboembolic Event in Study RH/E 28

Desirudin Heparin Total
Treatment Period
Clinical Signs/Symptoms- DVT 4 6 10
Confirmed by centrally as d phlebography 2 2 4
Ciinical Signs/Symptoms- PE 1 2 3
Confirmed by ViQ scan or angiogram 0 0 0
Follow up Period
Clinical Signs/Symptoms- DVT 4 5 9
Confirmed by locally assessed phlebography 2 2 4
Confirmed by locally Doppler Ultrasound 0 1 3
Clinical Signs/Symptoms- PE 2 5 7
Confirmed by V/Q scan 0 4 4
" One patient had no testing performed and the other had a negative angiogram.
Reviewer’s Table

Deaths During the Follow up Period

There were two deaths in the follow up period. Both patients received heparin. One patient
died two weeks after the end of trial treatment due to a complicated medical course, which
included ‘myocardial and cerebral infarction. That patient received additional anticoagulants -
during the admission for myocardial infarction. The other patient died 1 month after the end of
trial treatment after a prolonged course which included the developed of severe
thrombocytopenia, retroperitoneal bleeding, and finally sepsis.

Evaluation of Confounding Factors

The sponsor’s tables below show the primary and secondary outcoime results for subgroups
cf treated patients. Subgroup factors such as age, sex, and obesity were evaluated. In all
subgroup analyses patients treated with desirudin had a lower event rates.

RESULTS OF WEL FIT‘I‘!M (1‘6\1’&!‘7, uxmuv, AGE, SEX AND MUMBER OF RISKFACTORS)
ODUTCOME _VARIAS HRDMBOENBOL XL EVENY
IDATASET: PER' m

Chi-Squa
Ttvi-shi dlc d.1. Change in  d.f. Significowce
Daviance t>~-valuwe)

Nodal
mEAﬂlENT.to\n{r,, 19.136 3 tp=0.0018)
AGE, SEX, UBESITY
erdeR of RISK FACToRs
Test on:
AGE 18.1%6 4 ip=0.0011) .94 1 6.33228
SEX 18.9358 “ (p=0.0008) 0.20 1 0.65391
MUMBER OF RISK FACTORS 19,110 L} {p=0.0007) ¢.03 2 0.87190

Sponsor’s table volume 1.79 p.8-32-155

Safety

Overall 52% of patients reported adverse experiences. Fifty-four percent of patients treated
with heparin compared with forty-nine percent with desirudin. The most frequent adverse
event (excluding DVT) was hemorrhage NOS which occurred in 5.4% of patients. The
incidence of a mild, moderate or severe adverse reaction is listed in the table below. Severe
adverse reactions were more frequent for the heparin treatment group.

Ad0) 3141SS0d 1539
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Severity of Adverse Reactions for Study RH/E 28
Desirudin (N=225) Enoxaparin (N=220) P-value
Mild 62 (27.6%) 67 (30.5%) 0.531
Moderate 43 (19.1%) 31 (14.1%)" 0.0183
Severe 6 (2.7%) 20 (9.1%) 0.042

Reviewer’s table

The sponsor's tables for all adverse events occurring during this trial are listed in Appendix 3.

There were no statistically significant differences for adverse events between treatment
groups other than those listed above.

Bleeding Complications Overall

The sponsor's table below shows the frequency of overall bleeding complications. Desirudin

is associated with wound hematoma/infection.

OCCURRENCE OF INJECTION SITE HAEMATOMA AND WOUND HAFMATOMA/INFECTION
(DATASEY: RANDOUMISED PATIENTS)

ALL CENTRES
Unfractionated . .
Heperin CGP 39393 At
Dose 5000 Iy Dose 15 ng Terw
N 2 220 N = 225 N = 645
n 2 n 7z n ”
INJECTION SITE MAEMATOMA 1.8 [ 1.8 8 1.8
WOUND MAEMATOMA/INFECTION 5.0 14 6.2 J 25 5.6

Sponsor’s tabie volume 1.79 p.8-32-175

Serious Adverse Events

The sponsor’s table below shows the incidence of serious adverse events reported. An
increased number of serious adverse events occurred in the heparin treated patients.

ARBEARS THIS way

B ORiGINAL

Ad0J 3141SS0d 1534
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; FEse BIETEE TIEHTOER S
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(115 448)" Jhna £3:| 15 mp | Heparin Total
CVA (Cerebral Vascular Accﬁ:!cm) 0
CNS (Central Nervous System)
CVS (Cardio Vascular Sytem)

DEATH

THROMBOEMBOLISM
- Deep Vein Thrombosis 1
- Pulmonary Embolism 0

| NOS (Not otherwise specificd) 14

BLEEDING

- Surgical Bleeding 7

- Spontancous Bleeding 0

- Gasurointestinal Bleeding 0

- Wound lcakage 2
0
0
0
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| - Hacmatoma

THROMBOCYTOPENIA
IMMUNOALLERGY

TOTAL 29
86 events in 60 patients

g = = jvomwe

Sponsor’s table volume 1.79 p.8-32-47

Peri-operative, Post-operative Blood and Transfusions

There was no significant difference between treatment groups for average peri-operative
(1015 ml for heparin and 1050 ml for desirudin) and post-operative blood loss (225 ml for
heparin and 210 ml for desirudin). Five heparin patients and one desurudln patient lost more
than 3500 mi up to post-op day 6. .

Peri-operative transfusions of concentrated red cells were performed in 96 heparin patients
(43.6%) compared with 103 desirudin patients (46.2%). Post-operative transfusions of
concentrated red cells were performed in 35 heparin patients (16.2%) compared with 48
desirudin patients (22.1%). No significant difference was observed between the use of
plasma expanders for both treatment groups.

Laboratory abnormalities

There were no significant differences for laboratory abnormalities (hgb, pit. sgot, and sgpt)
between the treatment groups. More heparin patients had an elevation of either sgot or sgpt
during the trial. More desirudin patients (9) with a normal baseline total bilirubin had an
elevated total bilirubin at the end of treatment compared with enoxaparin (2).

Cardiology Studies

The sponsor provided only synopses and protocols for the Cardiology studies. The
information on study design, entrance criteria, treatment doses, and demographics are listed
in the appendix. The table below shows the results obtained from those studies.

Reviewer’s Comment: The table below represents a synopsis of the sponsor’s assessment of
the trials. Data and study reports were not provided.
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Overview of Sponsor’s Assessment of Desirudin Cardiology Trials
Trial Efficacy Results Safety Results FDA reviewer's
comment
uUso1 APTT - best coagulation test Hematoma for one pt. noted, no SAEs or | Phase | trial to
for desirudin (dose response), | deaths determine dose
PT insensitive, TT too response relationship of
sensitive desirudin
RH/PT 2 4/39 heparin treated patients More hemorrhagic complications were Trial not sized for
experienced a cardiac event noted in the desirudin patients {8 pts) efficacy; more -
compared with 1/74 desirudin compared with heparin patients (2 pts) hemorrhagic
patients complications noted with
desirudin
uso4 Comparison of improvement in | Hemorrhagic complications noted in ali Trial not sized for
angiographic flow with varying | groups, however hemorrhagic efficacy; hemorrhagic
doses of heparin and desirudin | complications at the highest desirudin complications noted in
dose caused termination of this dose ali groups
level
uUsos 51% of heparin patients failed Major hemormhagic complications were Trial not sized for
to achieve TIM! flow grade 3 23% of heparin patients compared with efficacy; hemorrhagic
compared with 35-48% of 9-29% of desirudin patients complications noted in
desirudin patients - all groups
Uso7 Event outcome (death, Death prior to hospital discharge 2 Trial not sized for
recurrent MI, new or severe heparin patients and 4 desirudin treated efficacy; spontaneous
CHF, reduced LV function)- groups; Spontaneous major hemerrthage | major hemorrhage a
32% heparin treated group not attributable to surgery, invasive concemn seen only in
compared with 32- 37% procedures, or trauma occurred only in desirudin groups
desirudin treated groups desirudin treatment groups
*US09A Efficacy results not provided Higher rates of overall hemorrhage, Tral terminated because
(TIMI 9A) because the trial terminated for | intracranial hemorrhage, ard stroke seen | of safety concerns
safety reasons in the desirudin-group compared with
heparin )

*UsogB Event outcome (death, Hemorrhage rates similar; stroke -ate Event rate higher for
{T1M1 98) recurrent Mi, new or severe double for desirudin group; allergic desirudin; stroke rate a *
CHF, shock) - higher in reactions seen with desirudin concemn

desinidin treated group

*US10A Efficacy results not provided All adverse events were serious; higher Trial terminated because

(GUSTO because the trial terminated for | event rates for desirudin particularly of safety concerns

HA) safety reasons mortality, hemorrhagic stroke .

*us1eB8 Primary efficacy results Higher rates of overall hemorrhage, and Efficacy rates similar;

{GUSTC {mortality and re-infarction) not { stroke seen in the desirudin group/ safety a concemn; not all

118) statistically significant I compared with heparin ' safety rates (e.g. major
hemorrhage) reported in
Synopsis

RH/E 52 Event outcome (death, More hemorrhagic events in the

nonfatal MI, CABG, repeat
angioplasty or stent
placement ) - 33% heparin
treated group compared with
31- 36% desirudin treated
groups

desirudin groups, allergic reactions seen
in desirudin treatment groups only

Trial not sized for
efficacy; safety findings
a concem

* Phase Iif trial

Reviewer's table

Reviewer’s Comment: Scant information in synopses does not permit further assessment.
The safety information is concerning for major hemorrhage.

Integrated Summary of Efficacy

The sponsor’s table below shows the efficacy results for the three main trials. Primary
efficacy results from the trials could not be combined because there were differences in trial

design and endpoints. The table below suggests that desirudin was more efficacious than
the active comparator in each trial.

Reviewer’'s Comment: Although the trials could not be combined in the efficacy table below
because the primary endpoints (distal DVT not part of the primary efficacy outcome for RH/E
25) differed, the trials were appropriately designed, conducted, and internally consistent to
support the desired indication for desirudin.
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Table 6.1-1: Efficacy Results for individual Studies RH/E23, RH/E28, and RH/E25 in the Per-Protocol
Population
Unfractionated
Desirudin ~ Desirudin  Destrudin Heparin Enoxaparin
10mgbid 15mgbid 20 mgbid 5000 1U tid 40 mg qd
n (%) n{%) n (%) n (%} n (%)
Study RH/E23
Number Of Patients 213 1% 09 219 na:
Venous Thromboembolic Evants* 51(23.9) 37(18.9) 38(18.2) 75(34.2) n/a
Deep Vein Thrombosis 51(23.9) 36 (18.4) 37(17.7) 75(34.2) nia
Proximal Deep Vein Thrombosis 18 (8.5) 6(3.1) 5(24) 43(196) na
Pulmonary Embolism 0 1(05) 0 0 nfa
Fatal Pulmonary Embolism 0 0 1{0.5) 0 n/a
Unexplained Death 0 ] 0 0 na
Study RH/E28
Number Of Patlents nia 174 n/a 177 na
Venous Thromboembolic Events na 13(7.5) nla 41(232) nla
Deep Vein Thrombosis nla 13(7.5) n/a 41(232) nla
Proximal Deep Vein Thrombosis na 6(3.4) nfa 29 (16 4) nfa
Pulmonary Embotism n/a 0 nla 0 n/a
Fatal Pulmonary Embolism nla ¢ n'a 0 na
Unexplained Death n/a 0 nla 0 nla
Study RH/EZ5
Number Of Patients dia 773 nla nia 768
Venous Thrombosmbolic Events nla 145 (18.8) nfa n/a 97(25.7)
Deep Vein Thrombosis nja 142(18.4) na va 196 {25.5)
Proximal Deep Vein Thrombosis nfa 36(4.7) n/a nla 59{7.7)
Pulmonary Embolism na 2{0.3) nfa nia 2{0.3)
Fatal Pulmonary Embolism na 0 n/a nfa 0
Unexpiained Death na 1{0.1) nla n'a 0

All five subcategories are not mufually exclusive; therefore they may not sum to the number or percentage of
patients with venous thromboembolic events.

The abbreviation nfa refers to treatment groups thal do not apply to a particular study

Sponsor’s table volume 1.83 p.8-36-56

Desirudin efficacy was not affected by the presence of obesity (Body Mass Index > 27),
smoking, varicose veins, malignancy, cardiovascular disease, previous thromboembolic
disease, use of cemented prosthesis, type of anesthesia, and use of concomitant

medications.
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Vil. Integrated Review of Safety

The sponsor's safety review includes the foliowing controlled clinical trials: RH/E 23, RH/E 25
and RH/E 28 and one uncontrolied clinical trial: RH/PT 3.

Discrepancy between Integrated Summary of Safety (ISS) and individual study reports
From the clinical study report for RH/E23, the sponsor excluded desirudin patients who did
not receive a full course of the drug. The following patients and events listed in the table
below do not appear in the ISS.

Palients excluded from ISS clinical database from Study RH/E23

Patient Treatment Serious or non- | Event Type

number serious event

945 Heparin Serious Major bleeding

318 Desirudin 20 mg bid - | Serious Allergic reaction

667 Desirudin 20 mg bid Serious Hypertensive crisis

41 Desirudin 15 mg bid Serious Allergic reaction’

497 ' Desirudin 15 mg bid Serious Deep vein thrombosis
501 Heparin Serious Deep vein thrombosis
562 Desirudin 20 mg bid Serious Would hematoma
488 Desirudin 20 mg bid Serious Pain

239 Heparin Serious Transaminase elevation
392 Desirudin 20 mg bid Serious Purpura of right hand®

This patient also had hematuria and urinary retention, which were, reported as serious adverse events however
only allergic reaction was listed in the clinical database.

% This patient was not reported in the pharmacovigilance database nor in the cliniczl database.
Reviewer’s table

There were no discrepancies between the clinical trial report and the pharmacovigiianca
database for RH/E 25 and RH/E 28 and RH/PT 3 studies.

Total patient drug exposure is listed in the table below.

Numbers of Patients Exposed to Study Medication for Ciinical Trials

Study Medication Number of Patients
Desirudin 10 mg 295

Desirudin 15 mg 1556

Desirudin 20 mg 303

Desirudin 40 mg 3

Unfractionated Heparin | 498

Enoxaparin 1036

Reviewer's table

Regardless of treatment group, the average duration of treatment exposure for all patients in
clinical trials was 9 to 12 days. The duration of treatment did not differ between trea*ment
groups. Mean age of patients participating in the trials was 66.

The sponsor’s table below shows the event rates, which occurred with greater than a 2%
frequency.

Reviewer’'s Comment: The following adverse reactions were seer: with greater frequency for
the desirudin treatment group compared with the active comparators: edema of legs,
increased wound secretion, hypotension, and nausea. Statistically significant differences
were observed with increased wound secretion and hypotension. A statistically significant
difference was observed for increased wound secretion, hypotension, hemorrhage not
otherwise specified, and hypovolemia for desirudin compared with unfractionated heparin. A
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statistically significant difference was observed for injection site mass for desirudin compared
with enoxaparin.

Table 6.3-1: The Most Frequent (>2%) Adverse Events Reported during the Treatment
Period for Patlents in Treatment Grouping 1

Body System ) Unfractionated
it G
N=1561 N=501 N=103¢
n (%) n (%) n (%)
Patients with at Least One Event 932 (60) 283 (56) 654 (63)
Body as a Whole 367 (24) 102 (20) 204 (20)
Edema Legs 57(4) 10(2) 36 (3)
Fever 13 m 55 (5)
Hyperpyrexia 50(3) 15(3) 31(3)
Injection Site Mass 59 (4) k<1 )] ) T{<h)
Pain 28(2) 3(<t) 28(3)
Wound Secretion 1399) 2(6) 82(8)
Cardiovascular System 204 (13) 97(19) 133(13)
Hypertension 38(2) 4(<1) 35(3)
Hypotension 14(7) 1703 65 {6)
Thrombophlebitis Deep 63(4) 80(16) 41 (8
Digestive System 323(21) 65(13} 234 (23)
Constipation 81(5) 1"E@ 66 (6}
Diarrhea 30(2) 8(2) 23(2)
Nausea 193(12) 47(9) 121(12)
Vomiting 99 (6) 16 (3) 76(7)
Hemic and Lymphatic System 482(31) 124 (25) 363 (35)
Anemia 138(9) M "7 (1Y)
Hematoma 121(8) 30 (6} 87(8)
Hemorrhage NOS 365 (23) 79 (16) 268 (26)
Laboratory Abnormality 58 {4) 204 49 (%)
Hypokalemia 58(4) 00 49(5)
Metabolic and Nutritional Disorder 55 (4) 1 (<1} 48 (5)
Hypovolemia 55 (4) 1<) 48 (5}
Musculoskefetal System 151 (10) 6(1) 146 {°4)
Arthralgia 151 (10} 8(1) 146 (14)

Table 6.3-1: The Most Frequent (>2%) Adverse Events Reported during the Treatment
Period for Patlents in Treatment Grouping  (continued)

Body System Uniractionated
Sha s e S
N=1561 N=501 N=1036
n (%) n{%) n{%)
Nervous System 158 (10} 24(5) 157 (15}
Headache 27(2) 2(<1) 303
Insomnia 137(9) 2(4) 134 (13)
Urogenital System 72(5) 38 (7 45(4)
Urinary Retenton 72(5 3%(n 454

Sponsor's tables volume 1.85 pp.8-38-353-8-38-354

The sponsor reviewed the adverse events where a statistically significant difference was
noted in the table above. The sponsor evaluated the effect of the following cofactors: age,
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sex, obesity, cardiovascular disease, diabetes mellitus, malignancy, and concomitant
medications. No statistically significant interaction between the above cofactors and adverse
events was seen for patients treated with desirudin.

Serious Adverse Events
For overall serious adverse events, heparin had the highest incidence for all patients. The
table below illustrates the overall serious adverse event rates for various subpopulations.

Overall Serious Adverse Events

Patient subgroup Desirudin Heparin Enoxaparin
Less than 65 years 31/646 (5%) 20/186 (11%) 14/442 (3%)
65 years and older 66/915 (7%) 54/315 (17%) 33/594 (6%)
75 years and older 35/328 (11%) 25/131 (19%) 13/195 (7%)
Females 56/898 (6%) 48/308 (16%) 25/622 (4%)
Males 41/663 (6%) 26/193 (13%) 22/414 (5%)
Obese 34/626 (5%) 271170 (16%) 21/431 (5%)
Non-gbese 62/929 (7%) 46/326 (14%) 26/602 (4%)
Cardiovascular Disease — yes 14/201 (7%) 14/70 (20%) 6/116 (5%)
Cardiovascular Disease — no 83/1360 (6%) 60/431 (14%) 41/920 (4%)
Diabetes-yes 6/82 (7%) 1 4724 (17%) 2/56 (4%)
Diabetes-no 91/1479 (6%) 70/477 (15%) 45/980 (5%)
Malignancy — yes 5/59 (8%) 2/16 (13%) 137 (3%) .
Malignancy — no 92/1502 (9%) 72/485 (15%) 46/999 (5%)

Reviewer's Table

Allergic Reactions
Two percent of desirudin (15 mg) treatment groups had an allergic reaction compared with
one percent for the unfracticnated heparin and enoxaparin treatment groups.

Hemorrhage

The sponsor’s table below shows hemorrhage rates. There was a statistically significant
difference in any hemorrhage for the desirudin group compared with unfractionated heparin.
There was no statistically significant difference in major hemorrhage between desirudin 15
mg and unfractionated heparin or enoxaparin.

Table 6.2-1: Summary of Hemorrhage for Patients in Treatment Groupings 1 and 2

Unfractionated
Desicudt Desirudi Deslirud| All Desirudt Heparin Enoxaparin
0mgbid 15mgbld 20 mgbld 5000 1U tid 40 mg qd
N=295 N=1561 N=303 N=215% N=501 N=1036
n (%) n{%} n (%} n{%) n (%) n (%)
Number of Patients with any Hemorthage 13(24.7) 464 (29.7) 98 (32.3) 635 (29.4) 111(222) 341 (32.9)
Number of Patients with Major Hamorrhage 103 13(0.8) 10y 15(0.7) 0 2002
Number of Patients with Serious Hemonhage 8(2.7) 41(286) 13{4.3) 62(2.9) 15(3.0) 21(20)

Cross Reference: Appendix 1: Tables 7.1 1 and 7.2,

Sponsor's table volume 1.85 p. 8-38-342

The sponsor’s table shows that use of concomitant medication (antiplatelet medication),
spinal or epidural anesthesia, diabetes mellitus, cardiovascular disease, and obesity were
associated with increased risk of hemorrhage.

Ad09 71415504 1539"

P
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Table 6.4-9: Summary of Hemostasis Variables for Each Subgroup

Age Sex Obesity  Cardlovascular  Disbetes Malignency Concomitant  Spinal or Epidural
Dissase Meliitus Medicati Anesthest:

. AnyHemomrhage  D:none D: none o:t ot ot D: none D:t 01
UM:none  UH:Tinmen  UH.none UH: T Uttnone Uit d UH: T uH: T
E: none E: Tinmen E1 E: none Enone  Enone ET £1T
TotsiBloodLoss 0:d 0T inmen ot D¢ o:d ot ot ot
: ut: Ui T in men gt v T UH: 1 utd un:t w: T
Ed E: T in men ET et El et ET ET
Tolat Transfusion o: T [
Requirements UH: T UH: T
i) Not Assessed £t £t

Key: D = 15-mg desirudin bid; UH = unlractionated heparin; E = enoxaparin.

T = incidence of event, volume of total blood 10ss, or transfusion requirements are higher in the at-risk group. Therelore, the values would be highes m padents at least 65
years of age, in obese patients, in patients with a history of canfiovasculas disease, in patients with diabetes meffitus, in patients with malignancy, in paents taking Class 3
concomitant medications, or in paients receiving any spinal or epidural anesthesia.

None=nod‘ﬂmbemeenmwbgtm

l=m¢mmdbﬂmmuMmeWhmMm.Thetdue.lndde«uwuddbeb«erinpaﬁenuaneaﬂss
years of age, in obese patients, in patients with a history of cardi lar disease, in patients with diabetes mefiitus, in patients with malignancy, in pasents taking Class 3
concomitant medications, ot in patients receiving any spinal or epidural anesthesia.

Sponsor’s table volume 1.85 p.8-38-337

Blood Loss

Peri-operative, post-operative, and total blood loss were reviewed. Only mean post-operative
blood loss was statistically significantly different for desirudin compared with enoxaparin
(291.6 mi and 249.2 ml, respectively; p<0.0001). Total blood loss was higher for the
desirudin (15 mg) compared with enoxaparin however this was not statistically significantly
different (1373.4 ml and 1324.4 ml, respectively).

Transfusion Requirements

There were no statistically significant differences between treatment groups for transfusion
requirements. ’

Clinical Laboratory Variables

APTT values differed during the course of the trial for the desirudir 15 mg treatment group
compared with the other treatment groups (unfractionated heparin and enoxaparin). The
significance of this change was discussed earlier.

The mean alkaline phosphatase, mean aspartate aminotransferase, mean alanine
aminotransferase, and mean gamma-glutamyl transferase increased in all treatment groups
from baseline to end of study, however the lowest incremental change was for desirudin.

The mean total bilirubin increased in all treatment groups from baseline to end of study,
however the highest mean change was for desirudin (1.01micromol/L).

Mean creatinine values decreased during the studies for all treatment groups.

Mean hemoglobin and hematocrit decreased for all treatment groups during the studies. The
hematocrit differences between baseline and end of study did not differ by more than 1%
between treatment groups.

No clinically meaningful or significant differences for platelet counts (baseline, end of study)
were noted within or between treatment groups.

No clinically meaningful or significant differences for potassium or sodium (baseline, end of
study) were noted within or between treatment groups.
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Drug-Drug Interactions

Drug-Drug interactions were examined in the following phase 1 studies. The table below
discusses the major side effects seen.

Drug-Drug Interactions in Phase 1 studies
The table below lists only those side effects seen in subjects wto received both drugs being
studied.

Drug-Desirudin Interactions

Study Drugs Number | Side effects Severe
number of side
patients effect
RH/E 14 Desirudin 12 Headache (3), flushing/facial flushing (9), light nausea
DDAVP .{ headed (2), palpitations (2), all others occurred

in 1 patient (pulsating neck veins, paraesthesia,
nausea, aching testicles, prolonged bieeding
from cannula site)

RH/E 34 Desirudin, 12 Sweliing of the right mammary gland (1), chest
. | Piroxicam pain (1), nausea (1)
or placebo )
RH/ET 4 Desirudin, 12 Headache (3), heaviness in chest (1), anxious
.| Aspirin 300 (1), light-headed (1)
mg or
placebo
RH/E 35 Desirudin 13 Purpura (8), Abdominal pain (4), Heacache (4),
Warfarin Back Pain (2), Nausea (2), Pharyngitis (2),

dizziness (1), dry mouth (1), eye pain (1,
fatigue (1), gastric dilatation (1), Injection site
pain (1), myalgia (1), skin discoloration (1)

Post-marketing
Safety Update /
Reviewer’s Conclusion regarding the Safety Update

No new safety concerns were identified in the Safety Update. The Safety Update does
provide additional concerns regarding the risk of hemorrhage with desirudin particularly in
patients who have previously been on another anticoagulant recently. These cases reported
above highlight the need for careful labeling.

No new indications, approval, or clinical trials have been conducted with desirudin. The
Safety Update submitted contained two sections. The first section described adverse reports
submitted to the sponsor and new summary of product characteristics (SPC) labeling

proposed by the sponsor to the EMEA. The second described a literature review conducted
by the sponsor.

Adverse events

The sponsor sent a submission to the CPMP (EMEA) in August 2000 to update the SPC
strengthening the risk of hemorrhage in patients with anticoagulants prior to desirudin
treatment and/or in patients having some degree of renal impairment. The sponsor
proposes that recent treatment with another anticoagulant may increase risk of hemorrhage
although the anticoagulant may have been discontinued 24 hours or more prior to desirudin
administration.

The sponsor estimates that approximately 6000 patients have been treated with desirudin.
The sponsor has received thirty-two adverse event reports. These adverse event reports
came from two sources: spontaneous reports and cases reported to the German Intensified
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Monitoring Program. The sponsor has received twenty-four serious adverse event reports.
Six patients have died. All adverse event reports are listed below. The sponsor noted that
the adverse events listed below are not different from events seen during the clinical trials.
The sponsor has not revised the {abel.

Reviewer’'s Comment: Listed below are the adverse event cases. Two cases (# FR02-10986,
FR02-11040) with severe hemorrhage are in the setting of recent use of another
anticoagulant. These cases suggest that additional pre or post-marketing study may be
necessary to ensure safety especially for those patients who have had prior anticoagulation.

Reviewer’'s Assessment of Safety Update for Desirudin

Report | Adverse Event Serious Pertinent information Outcome FDA
Numb reviewer's
er assessment
DEO1- | Severe Post-op Yes Received 7 units of packed red biood Recovered Likely
05570 | hemorrhage cells {on NSAID med)
DEO1- | Allergic Reaction | Yes Pt went into anaphylactic shock 2-3 Recovered | Likely
05640 minutes after receiving desirudin for
the first time.
DEO1- | Severe Yes Pt. experienced compression of ischial | Not stated Likely
05663 | .Intramuscular nerve. Required a re-operation {on on form
subfascial NSAID med)
hematoma
DEO1- | Post-op Yes Required re-op to remove hematoma Recovered | Likely
05737 | hematoma (aiso pt had CLL)
DEO1- | Post-op Yes Prolonged hospitalization (also on Recovered | Likely
05738 | hematoma NSAID med)
DEO1- | Death Yes Pt with history of cardiac failure died of | No Unlikely
05797 cardiac failure
DEO1- | Post-opinfected | Yes Pt had two additional operations- one Recovered Likely
05808 | hematoma for a uncomplicated hematoma anc
the other for an infection of the same
site
DEO1- | Post-opinfected | Yes Pt underwent three wound revisions Recovered | Likely
05309 | hematoma after initial surgery
DEO1- | Death Yes Pt died one day after discontinuing No Uncertain. no
05810 desirudin (treated for 12 days) autopsy
received after hip replacement /. scant
’ ! information
on form
DEO1- | Death Yes Pt with history of cardiac failure died ¢f | Mo Unlikely
05830 cardiac failure
DEO1- | Severe Post-op Yes Prolonged hospitalization (also on Recovered | Likely
05963 | hematoma NSAID med)
DEO1- | Severe Post-op Yes Received 3 units packed red blood Not stated Likely
05964 | hematoma cells
DEO1- | Pulmonary Yes Pt. had a PE on desirudin therapy Not stated Possibly
06146 | Embolism
DEO1- | Severe Anemia Yes Pt. experienced hypotension, Not stated Unlikely
06160 | Bleeding from tachycardia
unligated artery
DEO1- | Severe Yes Serum Creatinine increased to 3.5, Not stated Possibly
06121 Hemorrhage experienced severe hemorrhage scant
Renal information
insufficiency on form
DEO1- | Severe Unknown | Not enough information to judge Not stated Possibly
01672 | Headache scant
information
on form
FRO2- | Severe Yes Pt experienced a severe hematoma Recovered Probably
10457 | Hemorrhage, during and the day after surgery
Anemia, requiring a re-op, in total he received
thrombocytopeni 13 units packed red cells
a : .
FRO2- | Anemia, post-op | Yes Pt's hab drooned to P .. Recovered Likely
10526 | bleeding P - )
,__also on NSAID med)
FRO2- | Fatal Yes Complicated case with several No Likely
10642 | retroperitoneal episodes of hematoma evacuations,
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hemorrhage, markedly elevated and prolonged
circulatory APTT
collapse, anuria
FRO2- | Intraop vs. Post- | Yes Received S units packed red blood Recovered | Likely
10647 | op hemorrhage cells and 4 units of plasma
FRO2- | Death, Psoas Yes Pt. with antiphospholipid syndrome on | No Likely
10986 | Muscle long term medication (unknown med),
Hemorrhage, switched to nadroparin pre-op,
Renal desirudin post-op, suffered
insufficiency, hypovolemic shock, renal insufficiency
anemia, shock
FRO2- | Life threatening Yes Pt with history of PE following hip Recovered | Likely with
11040 | hemomhage replacement followed by sepsis on possible
enoxaparin sc 2months; enoxaparin other
stopped the day before the operation contributing
with normal PT and APTT, no anti-Xa factors
activity drawn, desirudin given post-
op; followed by massive hemorrhage
and need for re-op; transfused 29
units packed red blood cells, 19 units
plasma, 14 units platelets, and
fibrinogen
FRO2- | Superficial No Had ultrasound showing Recovered Likely
11118 | thrombophlebitis thrombophiebitis in several veins the
day after stopping desirudin, treated
- . with heparin/anticoagulant
FRO2- | Pulmonary Yes Had pulmonary embolism on desirudin | Recovered Likely
11180 | embolism
FR02- | Popliteal DVT Yes Developed Popliteal DVT on desirudin | Recovered Likely
11201 switched to enoxaparin
‘FRO2- | Superficial No Developed thrombophiebitis on Recovered Likely
11202 | thrombophlebitis desirudin switched to
enoxaparin/anticoagulant
FR02- | Thrombosis No Developed thrombosis on desirudin Recovered Likely
11204 | seenon switched to enoxaparin
venogram
FRO2- | Fatal Yes Developed massive Gl bleed 4 days No Probably a
11396 | gastrointestinat after an operation, had been receiving significant
bleeding, shock of desirudin for an unknown number cof factor
days (also received an NSAID for one
day) . /
FRO2- | Confusion, No Positive rechailenge; Pt. experienced Recovered Likely
11777 | agitation, these symptoms 1 hour after first
abnormal injection and then had same
dreams symptoms occurring within 1 hour after
injections 2 and 3
FRO2- | Purpura No Pt. developed purpura at an infusion Recovered Possibly,
11819 site information
scant
FRO2- | Post-op Yes P1. received 3 units for post-op Recovered Likely
12053 | hemorrhage hemorrhage at the surgical site
GB- intra-op Too little | Pt. have received desirudin pre-op Not known Likely
01- hemorrhage informati | however after intra-op bleeding
5541 onto surgery decided to discontinue
judge

Reviewer's table
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Literature Review

The sponsor performed and submitted a literature survey of published articles. The articles
are listed in Appendix 4. The majority of the articles provide information already contained in
the NDA submission and are review articles (Andrejak, Hass et. al., Meanear, Nemergut et.
al., and Oger et. al.). Several articles (Barbaud, Martin et. al., and Schiffner et. al.) discuss
the potential for drug-induced contact dermatitis under various conditions. These articles do
not contain new information.

Several articles involve other recombinant hirudins (other than desirudin) or low molecular
weight heparins (Harenberg et. al., Komatsu et.al., Martineau et. al., and Tardy-Poncet et.
al.).

Klienman et. al. article discusses a GUSTO lIb trial subgroup analysis. The GUSTO lib trial
report was submitted and discussed in the cardiology section previously. The GUSTO lIb
trial did not demonstrate statistical significance for the primary outcome (all cause-mortality
and myocardial re-infarction at 30 days). The Klieinman article analyses a new outcome (i.e.
death and nonfatal reinfarction within the first 24 hours). The article states that the 24-hour
death and nonfatal reinfarction event rate was lower for the desirudin group compared with
the heparin group (1.3% vs. 2.1%).

Reviewer Comment: The Kleinman article should not be reviewed further without primary

data. The Gutso IIb primary data has not been submitted for review only the synopsis and
clinical trial report.

VIIl. Assessment of Dosing/Regimen/Administration issues

The sponsor proposes the following regimen and indication: desirudin 15 mg subcutaneously
every 12 hours for the prevention of deep vein throrbosis, which may lead to pulmonary
embolism in patients undergoing hip replacement surgery. The sponsor has perfonmad one
uncontrolied dose ranging trial, one controlled dose ranging trial and two active comparator
trials in patients with normal renal function (defined as below the laboratory upper limits of
normal for serum creatinine). The uncontrolled dose ranging trial (RH/PT 3) suggested that
desirudin 40 mg sc every 12 hours resulted in unacceptable toxicity (major hemorrhage —
3/3). The controlled dose ranging trial reviewed previously suggested a dose response with
10 mg dose regimen as inadequate in terms of efficacy. The controlled trial suggested that
there was a slightly higher increase of adverse events with the 20 mg desirudin dose regimen
compared with the 15 mg dose regimen with the same efficacy.

Prolongation of the APTT level began at 10 mg desirudin in clinical trials with further
prolongation with higher doses.

The sponsor proposes ¢ ——

R

Reviewer’s Comment: This reviewer does not agree with the sponsor’s proposal. This issue
is discussed further in the next section.

The sponsor has not completed required pre-clinical and clinical studies for this drug product.

Reviewer’'s Comment: The sponsor has not performed a required chronic toxicology study in

monkeys as requested in Agency correspondence to the sponsor dated September 1, 2000
and December 15, 2000.

The sponsor needs to complete the required pre-clinical studies and perform a study in

hepatically impaired patients. This reviewer is concerned about repeat administration of this
drug.
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IX. Use in Special Populations
Gender Analysis and Age Analysis

The sponsor’s table below illustrates the efficacy resuits for the gender and age analyses.
The active comparator for the desirudin group 1 is the unfractionated heparin group. The
active comparator for the desirudin group 2 is the enoxaparin grcup. For male and femaie
patients, the desirudin treatment was more efficacious than the active comparators. For

those patients under 65 years and those 65 and older, the desirudin treatment was mcre
efficacious than the active comparators.

Tabie 6.8-1: incidence of Venous Thromboembolic Events for Subgroups in the Per-Protocol Population

Desirudin Destrudin Unfractionated
Desirudin Group 1* Group 2* Desirudin Heparin Enoxaparin
10 mg bid 15 mg bid 1§ mg bid 2C mg bid 5000 U tid 40mgqd
=213 N=370 - N=773 N=209 N=396 N=768
n {%) n (%) n (%) n (%) n (%} n (%)
Age
<85 19191 (20.9) 151121 (124)  49/354(13.8) 9/85{10.6) 321148 (216) 37 326(206)
265 32/122(26.2) 35/249(14.1)  96/410{229) 29/124(234) 84/248{339) 13D:442({294)
Sex
Male 14181 (31.3) 147154(01)  S§7/338(169) 10/74(135)  40/158(260)  T3:311(225)
Female 37/132(280) 36/216(167) 88/435(202) 2B/136(207) 76/242(31.4) 1" 1457(279)

+ Desiruain 1 group inciudes patients from Studies RH/E23 and RH/E28.
* Desirudin 2 group includes patients from Study RH/E 25.
Sponsor’s table volume 1.83 p.8-36-86

Race Analysis

The sponsor was requested to provide.a race analysis. The following is the sponsor’s
response.

The three pivotal studies in DVT prevention, RH/E23, RH/E28 and RH/E2S. as well as
study RIVPT3, were all conducted in Furope and entirely or mostly in Scandinavian countries. Only
Caucastan patients ‘were recruited in these studies so analysis of efficacy and safety by race is not
possible. Study RH/E24 was conducted in Canada, but was stopped for administrative reasons after
only 8 paticnts were randomized.

Sponsor's text volume from amendment dated 10/11/00 p.6

Reviewer's Comment: The inability to provide information about efficacy and safety of races
other than Caucasian is a deficiency. Although an analysis by race may not have been
possible given the countries where the studies were conducted, this information is important
for both the efficacy and safety of the drug in this country where an ethnically more diverse

population exists. The sponsor did not suggest a method of obtairiing this information. This
lack of information needs to be addressed.

Renal Impairment Studies

Two studies were conducted in subjects or patients. US08A involved studying a single 30
minute intravenous infusion of desirudin given to patients with normal and varying degrees of
renal function. Thirteen males enrolled in the trial and were placed into one of the four
groups based on inulin clearance at screening:

1) Group A: > 90 ml/min/1.73 m? (6 patients)

2) Group B: 61 to 90 mlimin/1.73 m? (5 patients)

3) Group C: 31 to 60 ml/min/1.73 m? (1 patient)

4) Group D: < 31 ml/min/1.73 m? (1 patient)

Ad09 3191SS0d 1538
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Pharmacodynamic measurements were performed for the next 36 hours for Groups A and B
and 60 hours for Groups C and D. This study was terminated secondary to lack of enrollment
One patient had a serum creatinine value 2.4 and another had a serum creatinine value 5.7.
All other patients had serum creatinine values less than 1.5. Group A patients had
prolongation of their APTT, PT, and TT values which resolved within 6-8 hours, 5-6 hours,
and 12-24 hours respectively. Group B patients had prolongation of their APTT, PT, and TT
values, which resolved within 8-12 hours, 6 hours, and 24-36 hours respectively. For both
groups, not all patients had every time point or documentation of the resolution of all
abnormal parameters. The Group C patient achieved a normal APTT at 36 hours, a normal
PT at 24 hours, and never had a documented normal TT. The Group D patient achieved a
normal APTT at 48 hours, a normal PT at 36 hours, and never had a documented normal TT.

US08B involved studying a single 30 minute intravenous infusion of 0.5 mg/kg desirudin
given to patients with normal and varying degrees of renal function. Dose reductions were
performed for those in Group C (0.25mg/kg) and D (0.125 mg/kg) listed. One patient in Group
C received the same dose as patients in Groups A and B. Twenty-three males enrolled in the
trial and were placed into one of the four groups based on inulin clearance at screening:

1) Group A: > 90 mi/min/1.73 m’ (8 patients)

2) Group B: 61 to 90 m/min/1.73 m? (4 patients)

3) Group C: 31 to 60 mi/min/1 73 m? (5 patients)

4) Group D: < 31 ml/min/1.73 m? (6 patients)

Pharmacodynamic measurements were performed for the next 36 hours for Group A and B
and 60 hours for Groups C and D.

Group A patients had prolongation of their APTT values which resolved on within 5-36 hours.
Group B patients had prolongation of their APTT values, which resolved on within 5-12 hours.
The Group C patients achieved a normal APTT at 8-36 hours The Group D patients
achieved a normal APTT at 12-48 hours.

Reviewer’s Comment: Dose reduction was used appropriately for the majorily of patients in
Groups C and D seems appropriate. Thus the recommendations in the dosing section
should reflect the lower dose used for patients with creatinine clearance less than 61 ml/mirn.

Hepatic Impairment Studies
No studies have been conducted in patients with hepatic impairment.

Reviewer's Comment: This drug regimen should be studied in hepatically impaired patients.

Patients Over 65 years of age
The following section outline issues of desirudin use in the elderly.

Pharmacokinetic and Pharmacodynamic Studies in Elderly Volunteers

RH/E 15 was a study with 12 healthy elderly volunteers who received a single bolus dose of
desirudin and had laboratory parameters checked. The results in the elderly volunteers were
compared with eight young healthy volunteers. The comparison of results suggested slight
prolongation of the T, in elderly volunteers compared with younger volunteers (median 2.5
hours and 1.75 hours respectively). The comparison of results suggested slight increase in
Cmax for elderly volunteers compared with younger volunteers (59.6 + 10. 9 and 54.6 + 9.3 nM
respectively). An increased AUC for elderly volunteers compared with younger volunteers
was observed (446 + 70 nmol*hr/l and 344 + 50 nmol*hr/l respectively). The half-life was
slightly prolonged in elderly volunteers compared with younger velunteers (3.01 + 0.48 and
2.41 + 0.36 hours, respectively. Total plasma clearance was reduced in the elderly
volunteers compared with younger volunteers (110 + 19 ml/min and 153 + 25 ml/min).

Reviewer's Comment: With age, the creatinine clearance is reduced, this may account for the
differences seen. The small differences in the pharmacokinetic parameters between those
less than 65 years of age compared with those greater than 65 years of age do not warrant
reduced dosing for the elderly beyond the adjustment for renal impairment.
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Clinical trials involving the Elderly

The data presented below demonstrate the efficacy and safety results for desirudin based on
age category in the pivotal trials.  Since trials differed by efficacy endpoint, they are
separated. Patients over 75 years had a slightly higher incidence of adverse events and their
data are presented separately.

Reviewer's Comment: The differences in event rate between the clinical trials are accounted
for the difference in endpoints. RH/E 25 did not include distal DVT in the primary efficacy
endpoint. Although the table below demonstrates that the rate of events for patients 65
years and older in RH/E 25 (secondary outcome) was 62% higher than the efficacy rates for
patients less than 65 years, the majority of these thromboembolic events were distal DVT
which are not clinically meaningful.

Event Rates for Desirudin (15 mg) Observed in the Elderly in Clinical Trials
Patients less Patients 65
than 65 years and older
Thromboembolic events — RH/E 23 | 12.4% 11414%
and RH/E 28 - per-protocol
Thromboembolic events — RH/E 25- | 4.3% 4.6%
per-protocotl
Thromboembolic events -RH/E 25 13.8% 22.9%
per-protocol including distal DVT

Reviewer's Table

Safety Event Rates

The table below shows the major safety event rates for the age categories.

Reviewer’s Comment: The event rates are similar across age groups except for serious
adverse event. The serious adverse event rates are higher than those seen with enoxaparin

for the same age category but lower than those seen for unfractionated heparin.

Safety Event Rates in Clinical Trials by Age Category

Patients less Patients 65 Patients 75
than 65 years and older | years and
older
rHemorrhage 31% 29% 26%
Maijor <1% <1% <1%
Adverse Event 72% 67% 67%
Serious 5% 7% 11%

Reviewer's Table

Drug-Drug Interaction Studies

Reviewer's Conclusion: The conclusions drawn from data collected in the drug-drug
interaction trials are only applicable to the trial design (i.e. timing, duration, etc.). The study
designs do not mimic all potential combinations of timing and duration seen in the clinical

practice of medicine. The drug-drug study designs, though limited, should be reflected in the
label.

Concomitant Warfarin Use Study
Study RH/E 35 was a study in two parts with 12 healthy male volunteers. in part A, the

volunteers received warfarin 10 mg orally for 3 days and had their taboratory parameters
checked for two days. The volunteers then underwent a fifteen day washout period prior to
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proceeding with part B. In part B, the volunteers were administered a single dose of
subcutaneous desirudin (0.3 mg/kg) on day 1 followed by three days of twice daily
administration of desirudin and three days of daily administration of 10 mg warfarin.
Following last dose of warfarin, laboratory parameters were obtained for the next two days.
The study demonstrated an additive effect with coadministration of desirudin with warfarin.

Reviewer's Comment: This study demonstrated an additive effect of desirudin when
coadministered with warfarin. However given the design of the study no further comments
can be made.

Concomitant Heparin Use Study

Study US03 was a study with 19 healthy male volunteers: Volunteers received a single
intravenous bolus dose of desirudin (0.01- 0.1 mg/kg) and then 24 hours later received an
intravenous bolus dose of heparin (5000 units) followed by an intravenous infusion. On Day
3 volunteers received another bolus dose of desirudin. Daily the volunteers had their
laboratory parameters checked. The study demonstrated an additive effect with
coadministration of desirudin with heparin.

Reviewer’'s Comment: This study demonstrated an additive effect with coadministration of
heparin. The study was not of sufficient design to make other evaluations.

Concomitant Desirudin and Non-Steroidal Anti-inflammatory Drug use

Two trials were conducted with a short intravenous infusion of desirudin. RH/ET 4 was a trial
in healthy volunteers. Aspirin (300mg) was given on day 1 and day 2. Desirudin infusion (0.3
mg/kg/hr) was given on day 2. The combination did not result in prolongation of the APTT.
RH/E 34 was a trial in healthy volunteers where a six hour infusion of desirudin (1.0 mg/kg/hr)
was given after an 11 day treatment with piroxicam. Neither bleeding time nor APTT were
prolonged by treatment with piroxicam.

Use in Pregnancy
The sponsor did not provide any information regarding use in pregnancy.

Reviewer's Comment: Some Reproduction Toxicity studies performéd in support of this NDA
suggested skeletal malformations have occurred in rabbits. For further details see sectior il
and the FDA Pharmacology/Toxicology review.

Pediatric Use
The sponsor requested a waiver of pediatric studies for the indication being sought.

Reviewer's Comment: Elective hip replacement surgery in pediatrics is rare. Therefore the
indication being sought is not clinically relevant to the pediatric population. The requested
waiver for pediatrics should be granted.

X. Conclusions and Recommendations

The current application for Desirudin has certain deficiencies thus cannot be approved at this

time. The following issues would need to be resolved prior to Desirudin being approved for

marketing: ;

1) The sponsor must revise the labeling to provide a black box warning for spinal/epidural
hematomas.

2) The sponsor has not conducted a chronic toxicity study in monkeys as suggested by the
Agency. This reviewer recommends that the sponsor conduct the chronic toxicity study in

monkeys as previously suggested in Agency correspondence dated September 1, 2000
and December 15, 2000.
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3)

4)

3)

The sponsor should revise the label, particularly the section on renal impairment, in order
to provide more detailed information on the use of desirudin in patients with renal
impairment.

The sponsor should provide information the use of desirudin in hepatically impaired
patients.

The sponsor has not provided any information on the efficacy and safety of this drug
product in races other than Caucasian. There are no data to suggest that non-Caucasian
races would experience different efficacy and safety issues, however, there has been
minimal experience with desirudin use in non-Caucasian patients. The sponsor should
provide additional information on the safety and efficacy in other races. This could be
accomplished by conducting a pharmacokinetic study in a more ethnically diverse
population, or conducting a post-marketing survey of efficacy results in an ethnically
diverse patient population. This information could be provided as a phase IV
commitment.

6) The sponsor should provide safety information from the time of initial marketing (Malaysia

7) Because of safety concerns noted in the Safety Update from Europe, the sponsor should -

—~ November 1995) to start of Safety Update (May 1, 1999).

provide additional guidance on how patients should be switched from an oral or other
anticoagulant to desirudin.
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Table 1-1: Summary of Studies in Clinical Develop of Desirudin {continued|
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Yable 1.1: Summary of Studies in Clinical Development of Desisudin (contimued)
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Tabla 1-1: Summary of Stwdies in Clinicat Development of Desirudin {conzinued)
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Amoican Cobege of desiudin. W10 35 years:
Cardiology. 9 male. 7 lemale.
m 1933:22:1080-1088 ethic ongi et
tecorded
m RAETT: Compleied: 780|160 TED {Openiabel | Vohmtowrs 211550 | Desvudey VMImhg 4 |Ageduater [ Tewae
W. Vesstraete 15 April 1989 10 comparative, | years) who had negaive | intavenous 0.51.0mgkg: 4 | eated patients | infLsion
d 8. Hoet: . |28 June 1989 singedose | radermal and skin prick {0.1,0.3,0.5, 1.0mgkg once: 6 | onty)
Marbet GA, et al. study tests and those who had | and 1.0 mg/kg Nyenrs:
Journal of N0 Previous exposise 1o 2110 34 years.
v Cardiovascutar natual of recombinam 14 male.
Pharmacology. hirodin. 0 femate;
1993:22:364-372. ethnic origin not
Hoat B, etal Drug - recorded
tvest. 1994:7:127-
N s
- Table 1-1: Summary of Studies in Clinical Development of Desirudin {contiuted)
Canical Pharmacokogy Studies
w Protocal £: Completion Stanss; | Location | Fult Report: | CRFs | Besign Crtena For Inclusion Trealmeny Number o | Age { Dos3ton of
F tnvestigators; Study Time Penod | Product | Data Frowe of Patiets Emared ) Mean: § 2o arent
Publicatiosss Code # | Listings Admiestratond  into Each Range: 1
m Doses Treatmers Genger: :
AT
RWETA; Comploted: 18D T80 TB0 | Opendabel, | Volmieers (21 to 50 Desirudind 0IDSmgkg 4 |HMdyearss ) Sgmdose
° J.W. ten Cate 25May 19880 comparaiive, | years) whohadnegative | Subcuianeous  |0VRI5mgg 3 | 1043 yews. |
J. A Hoek 21 hdy 1989 single-dose | imradesmat and skin prick 103, 0.3, 0.5, 6male.
M. T. Nurmohamed study 1est and those who had no | and .75 mykg 2 lemaie;
o H. R. Buclter; previous exposure to ethmc origin re
Verstiaeie M, et al. nawidl of recombinant recorded
1 Journal of the hirudin
Asmesican College of
< Cardobgy.
1893:22:1060-1068. .
RHIETS: Completed; 18D T8D T80 ~ | Open-tabel. | Volunteers (21 to 50 Jesiudin/ 0.3mg/g: 4 30.8 years: Teace dady
J. W. ten Cate 06 November 1989 comparative. | years) who had previous | Subcutaneaus 05mgig 4 2510 45 years. Jfor s
H. R Biiefler: 10 22 December multiple-dose | exposure to Desitudin 0.3 % 0.5 rg/kg Imate. corsecuve
Versraete M. et &t | 1989 study during Protocols RH/ETS § lemale; s
Journal of the o RH/A0Z aher negative ethnic origa not
American Colege ot sk tests (intradermal and recorded
Cardivlogy. prick).
1993;22:1080- 1088.
usot: Completed: 18D 180 TBD | Single-biind, | Male and lemate Desiradny Desirudin: (Treated } Ceseudin.
J.H. Chesebro; 20 February 1990 placebo- oupatients between the | intravenous 0.02 mgikgh 6 patients ooly) | <-rcar stusion:
ToidhelyiP.etat 1003 july 1991 tocsiolied,  |agesof21and ISyears  {002.0.05.010. |00Smoigh 7 |60Syears.  |Pceso
Circuation. ascending: | with 3 primary Gagnosis of | 020and 030 0 10 mg/kgh & 4210 11 years, ) S-mva wlusion
1993,88:2015-2022. dose study | stable cosonary artery mgkgh: 0.20 mgkgh 6 38 male. {
Zoldhelyl P, et &, disease. Placebo/ 030mghgh 7 |1 female, I
Circusation. Insavenous Placebo 9 ethrec orige ot |
l‘iu:sa:zsn-zsm eonged |
continued
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Table 1-1: Summary of Studies in Clinical p of
Chiical Pharmatology Studics
 Protocot o Completion Status: | Locobon | Ful Report [ CRFS. | Desga Crtenia tor Inchusion Tieameny Numbet of Age Vurend
tnvestigators; Suxly Time Period | Product | Data Route of Paerts Emerad | Mear : Peatmen
Pubbcations Code? | Listngs Admintsiration? into Each Range:
Doses Treatment Genger.
Etwc
uso3; Completed: © 18D 80 TBD |Openiabel, |Healhy male vounteers | Desinudid 0.01 mg/kg 4 297 years; Desnuxin
I 30 October 199010 ascendng  |betweenthe ages ol 18 | intravenous 0.03 mghkg 4 23w 43 yexrs: | singe dose
- 14 Decetmber 1990 dosestdy | and 50. 0.01,003.0.05 or |0.05mghg 6 19 mate, folowedty 3
0.1 mgxg 0.3 mohy: S 0 lemale; single dose
Heparn/ ethnic onigin not | basod on tab
Intravenous recorded resuls:
Taratedto Hepasin:
mairsin palerd’s single dose.
aPTTat 15020 loowed by
times subject's contimoms,
baselre 3PTT inhssion
vabue. B
USOBA; Completed: 160 78D T80 ] Opentecbel, |Male or lemale subjects | Desirudin/ 3 43 years: 30-mimge
w o 22 Jamrey 1992 0 paralel-group | betweenthe ages of 18 | ntravenous 20t 72 years, | whesion
. 26 june 1993 stdy and 75 years wese 1.0mghg 13 males,
m . selected for screening 0 females;
Not appicable from 2 Bst of subjects with ethnic origin not
m known measured recorded
creatinine dearances.
-i : Uso8s: Completed: T80 80 TBD | Openiabel, | Male or lemale subjects | Dessvd DSmohg 12 |iAgedaialr | 30-minge
John M. Morgan 14 March 1994 to paratelgroup | between the ages of 18 ngravenous 0.25mghg 5 weated patents | miusion
Paul E. Rofan; 30 April 1995 (USA) study 2nd 75 years were 0502500 0125mghg:6  |ony)
1 Lefewe F, el & 10 Jamuzry 1995 to selected for screening 0.125 mgho) 429 years;
Chnical ' 30 April 1935 from 3 fist of subjects with 1910 69 years:
c Pharmacology and | (UK) known measured 14 male,
! Therapeutics. creatining clearances. 9 fomate:
m 1997:62:50-59. . ethnic ofigin ot
recorded
& =
——— Table 1.1: Summary of Studies in Clinical Development of Desinudin (convinued)
Conyrolted Chirvcat Inals - Venous.
O |romcns . .
Prowocol ¢ Compieton Status. : Locaton [ Tul CRFs | Ogsgn Critena F o1 tnchusion Ticatment/ Number of Age. Duzions © —1
F s Shudy hme Percd | Procuct | Repon Route of Patients Crtered | Mean.
Publications Code ¢ Data Admunistrationd into Each Range:
m Listngs: Duses Treaiment Gender,
Ethnic
O RAEZL; Completed. T80 180  |1B0 |Doube |Wpotients atkeastis | Desrugn Desirudin: ®5yews | Desrocen
| — 18 January 1993 dlind, yews of age. weighing nat | Subcuraneous. 7 501092 years, | smgle dose twice
o 29 January 1993 tandomized, § less than 50kg. 15mg: Heparin: 3 Imales, daily e 910 71
Not applicable paraliel scheduled 10 undetgo an | Unlratiionated 7 females: aays.
design. etective unilateral totaf hp | Heparin/ ethnic origin not | Heparn,
v hepaxin- {ie.no Subx recorded sng2 dose theee
controled | revision) with a comented | 5000 1IU bmes daily for @32
< suxty of non-cemented ‘ M dars
osthesis. - !
RHE2S; Completed: 80 180 TBD  }Double- Consenting patients, 18 | Oesirudin/ Desisudin: 1043 | 65.5 years: Desr.dnr
8. Erksson; 13 Aprit 1994 10 biind. years of age or older, Engxapari 18t 90 yoars. | sogle dose hrce
Erksson Bl eral. |27 November 1935 randomized, | weighing atleast 50kg. |15 mg: 1038 867 male, daxdy ‘or $1012
The New Englond heparin- who undeswent primary | Enoxaparnt 1212 lemale; | days.
Joumal of Medicine. cortrofed | unilateral clective total hip { Subcitanaous ethnic angn not | Entxaparing
1992:332:1329- parallel replacement “Omg recarded S0G2 2058 evry
1335. sdy _lday' 31012 308 |
RH/E8: Completed; 18D 180 TR0 | Double- Consenting patienxs, 18 | Desinudin/ Deskudin’ 225 [ 668.4 years, Dosr
8. Ectksson: 268 November 1993 biind. years of age or older, Subcutaneous Hepatin: 220 341089 years: | snge dose dwice
Crkhson Bl etal |10 random:zed, | wesghing 2t least S0 kg. |15 mg: 186 mate, daiy ‘e 810 12
American Journal of | 23 August 1994 bepann- with cemented o non- Untractonated 259 femate: aays
Bone and Jont controlied | cemented prosthesis who | Hepacin/ ethnic ofign not | Hegarn
Swrgery. paratel underwent primary Subcutaneous tecorded singkz dose dree
1997:78:326-333. stuty unitateral elective total hip | 5000 18 times Jady for 8 1c
replacemnent . 12days
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Table 1-1: Summary of Studies in Clinica! P of Desirudin d)
Conrofied Cisical Trasty - Venous
Active Corural - Dose-C fve
Protocol #; Comgleton | tocaton | Fult CRFy  {Oeswyn Crtena For inclusion freatment/ Number of Patents Age. [Du.-mn o
tavesigators: Status: Product | Repont: Roue of ‘ Emesed into Each Mean: reatmeng
Publications Swey Fime | Coded | Oata Administrations . Treaiment Range:
Pesiod . Listings: Doses Gendes-
Ethnic
_ Origin_
RIVEZ3; Conpleted: | TGD 18D TBD | Doublebind, | Consenting patieras over | Desaudind Desirudin: 66.3 yews: | Dessudn:
B. Erkssam: 05 May 1992 sandomized, | 21 years, weighing over | Suboutaneos | 10.mg: 283 2509 singie dose
Eriksson Bl ot al. [ dose- S0kg, with acemenied | 10,15, o 20mgx | 1S mg 217 years: twice daily for
Lancet. 15 August s i of noF dtacti 20 mg: 282 422 make, 810 12 days.
1986:147:635-639 1993 hepaxin- prosthasis who Hepari/ Heparin: 697 temale:  } Heparin:
Cofiancesco E.ct clective total | Sub m ethnic ovigin  { single dose
Thvombosis and paratel shady | hip reptacement 5000 iU notrecorded | twee tmes.
Haemostasis. for
1997.77.267-269. 81012 days
Confrancesco £, et al.
Theombosis and
Haemosiasis.
1995,75:407-011.
Confrancesco E. etal.
Thrombosis and
Haemostasis.
continued
Yable  1-%: Summary of Studies in Clinical Devetopment of Desinudin {contied)
Unconolknt Ciirucal Trials - Venous —‘
Pnoco 5: Complebon Location | fu¥ CREs  {Oesin Craeria For inchusion Treatmeny/ Numbe of Palierts Age Cxaor o
Investigators: Statws: Product | Report: Route of Emesed into bach Mean; “rzatment
Putiications Stdy lime Codet Dotz Adminisuation! | Treatment Range:
Period Listings: Doses Gendes:
Ethnic
RHIPT3; Completed;  [1BD 78D T80 Open-label, | Consenting patients rudin/ 10 mg: 12 106 years, | Sgle dose
B. Erksson: 10 Apri 1991 to non- between 50 and 85 Subcutancous V5myg: V2 A0 B4 Twce saly for
Erikkson Bl et al.  § 17 December randomized, | years, weighing between | 10,15, 20, or 40 | 20 mg: 21 years; 12 gays
Theombosis and 1991 dose- 45 and 100 kg, in nced of { mg 40mg: 3 15 mate,
Haemostasis. comparative | a fifst elective lotal hip 33 lemale:
1994;72°221-231 study replacement with » ethnic orign
Agneit. et o cemented of non- nol recorded
Thambosis and cemented prosthesis.,
Haemestasis.
1997:23:143-148,
continued
Table 1-3: Summary of Studies in Clinical p of
Ottes Siudres R
| Bhase i - Conuiobed Chmecal fnials _ _i
Protocol &, Comypicion tocabon | Full CRFs | Deswn Crtena For inclysion Treatment! Number of Age
Ewestigators. Status; Product | Repont: Route of Patients Emered | Mean:
Pubhcabons Study Trme Code? }Data Admirustration/ wio Each Range:
Period Listings: Doses Treatment Gender:
Ethnic
Origin H
USO09A. Completed; 18D 18D 1BD | Randomized, |Male or lemale paverts | Desirudnd tntraverous | Desieudin: 375 | (Treated patents | Desrudin
€. Braunwald: 25 August 1993 double-bfind, | with suspecied acte | 0.6 mgikg and {1 patient only} 61.7 years: | surgie dose foligrant
Antman £M. 0] heparin- myocardiat infarction, | 0.2 mgghc randost- 250 T5years; | by conbnuous
Ciradabon. 08 April 1934 controfled presenting within 12 Uniractionated ized twice) 501 male, nfusoon tor A irax
1994:90:1624-1530 study hours of symptom Heparird Intravenous | Heparin: 383 212 lemale; 96 hours,
onset, and eligible to 5000 1V and 605 white.
receive thrombolytic 1000 U or 1300 1UM S8 black, Hec
therapy 3 oriental, sincie dose lollowe:
17 other by zoninuous
oitson for at leax
96 Pregs
us098, Completed; 8D T8D TBD | Randormzed, | Patierts with Desirudin/ D 60.1 years: Desrudin:
€. Braunwald, 03 May 1994 10 doudle-bfind, | acue myocardial 0. moykg ard 1511 25t075ycars: | sigpe dose lollows=d
Antman EM. 05 Sepiember heparin- infarcvon, presenimg | 0.1 mgkght Heparin: 2247 male, by coatinuons
Cuculation. 1995 controlied within 12 hours of Uniractionated 1491 755 female; nfuson lor a1 least
1996;94:911-921. study Symptom anset, and Hepariy Inravenous. 2675 white, 96 rowss:
eligile to receive 5000 [t and 1300 UM 150 black,
(hrombotytic thevapy. 42 iental, Heparer
135 other sng2 oose lollowe-3
Dy contmunus
infuson lor & least
96 howrs
continued
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Table 1-1: Summary of Studies in Clinicl p of din (
Other Studbes
Qgst it _Conuofied Chimcat 1nals -
olocod #; Compiction Staws; [ Locabon | Full Repon  § CRFs | Design Catenia For Inclusion Treaiment Number of | Age: Ouaon of
trwestigators; Study Time Pusiod | Produa | Data Route of Patawts | Mean; Treawmors
Publications Code ¢ | Listmgs: Adminisha ovDoses | [ered o | Range:
Te Erhe
US10A; Completed; 180 T8D TBD | Double-bind, | Male or female pauents Dy {Treated Desnun
30 August 1993 19 randomized, | with suspected 2cute 0.6 mykg and 0.2 n paterss only) | snge dose
300 investigatars; 09 Apnil 1994 hepain- coronary syndromes. moko L 64.1 years: ollowed by
The Global Use of controlied Unfrastionated Heparid | 1201 Bt 15 yeas: | oownuons
Strategies to Gpen study Inyavenous 1745 male, nhsion for 2
Occhaded Coronary 5000 U ard 769 female: least 3 days:
Aneries (GUSTO) lla 1000 L or 1300 RN 2360 witte.
Investigators. 84 dlack, Hepxin
Croa 14 oriereat, single dose
1994:00:1631-1627. S other followed by
crtruous
whgsion for 2
exg 2
continued
Table 1-1: Summaty of Studies in Clinicat ¥ ol {
Other Studwes
Phifse 1l - Controfied Cirucal {rials N
Protocyd #. Camplesion Statss; | tocaton | Full Report: | CRFs | Design Crteria For inclusion Treatment, Numbdes of  ; Age. Quaion of
tnvestigators; Study Time Pesiod | Product | Data Route of Potients Mean: Tragroent
Publications Code s | listings: AdminisvationOoses | Entered sito | Range:
Each Gender;
Treamem | Etic
—_—
US10B; Completed; 8D T8D 18D ]| Double-biind, | Malc or female patierts | Desirudn Inravenous | Desirudin:  {63.3 years: Desnudn:
Sevesal hundved 19 May 1934 (0 sandomized, ) who experienced 0.¥mg/kg and 0.1 6063 25% TS years: | singe dose
nvestig 17N 1995 heparin- ‘symptoms of cardiac mglkght Heparin: 8479 male, Ichowed by
The Global Use of controfied ischeria al rest wittin 12 § Unfrectionated Heparin/ 16073 3662 lemale, | cormruous
Irategies to Open stully hours ol randomization nravenous 1 sex missing: | wson bor 2
Qociuded Coronary with either fransicni o ] 5000 13 2nd N392white, | lexss 3 days:
Aneries (GUSTO) iy pessistent ST-segment 1000 iU 360 bhack
Investigotors. The elevation or depression of 114 oriertal. Meorin
New England Joumal atleast0 5 mm. or 273 othes Srgk 0ose
of Medicine. persistest definite T-wave fetinwed by
1996:315:775-182, mversion ol at least 1 mm. CTRCROUS
Metz BK, o1 al. s bor at
Jounak of the le2st 3 days
American Callege of
Cardiology.
1998:31:1493.1498.
Jonssen 8, et at
Imernational Journal
of Technocology
Assessment in
Healthcare.
1997.13:49-58.
. 4 continved
Table 1-1: Summary of StuSies in Clinicat Develop of Oesirudir ( d)
Sludes
It - Controfled Clinical Tnals .
Protocol & Completion Location | Full CRFs | Desgn Criteria For Inclusion Trea:ment/ Number of Palients Age: ‘ Uns aton 7
Investigators, Status; Product | Report: Route of Entered o Each Mean. | Trezment
Pubkcations Study Time Code? | Data Admavstsauon! Tieatment Range;, '
Period Listings: Doses Gender:
Ethnc !
oign |
RHIES2; Completed; T80 80 80 Doubée-biind. | Male or lemalc patrents | Descudey Deswude: (Treated Esrudi
P.W. Sefruys: 24 Sepermbet randomized, | aged 3010 75 years with | Intravenows ani INFANJ: 383 patenis only) | sngie dose
Serruys PW. ctal. | 199210 heparin- the of the INF: 386 580yeas. | iowedbdya
The New England | 23 December controfied {ollowing conditions 40-mq dose followed | Heparin: 385 451075 CONBnUUS
Journal of Medicine. | 1993 study within the past three by 20.2 mghgh years: usion for 24
1995;333:757 763. months: new onset of wlusion for 24 hours 896 mate. Toaxs with of
angina pectosis of with or without 40-mg 245 female’ | wnoul singte
waorsening of the angina | Desoudin injections 1129 wivte. | aose mjections
pattern (ie., worsening of | twice daily; 2 black, e galy,
angina patiern by two Unhactionated 7 atientat,
classes according to the | Heparind intrav2nous 3 othes Feopann:
Canadian Casdiovascular { 10.000 JU followed by srgke dose
Sodety cl i 3 conti irfusion folowed by a
need lor prescriting ot 15 UK with COWIOUS
a0ditional antiangnal 5000 it} given one réiusion with
medication, andlos hour after the frst 2 aadivonal
ina at rest. dose oose
continued
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Vable 1-1: Summary of Studies in Clinical P of Desirudin ( d)
Other Stuges
Phase | Conbolied Clinicat Trals . .
%‘Fm v Compiction [ Locaton § Fuld CRFs | Dewgn Crtena For inchusion. | Heatment/ Nombel of Pasems [ Duravon of
Investigators, Status; Product | Report: Route of Ertered into Each Mean; Treamem
Pubications Susdy Trme Coded |Daia Adminstrabony | Treatment Range,
Pesiod Listings: Doses Gundes:
Ethnic
RH/PT2: T80 TBD 180 Double-bfind. | Patients (30 to 75 years) | Desirudind Oesirudin: 77 583years: | Desirudinc
G Heyndrickx 10 January randomized, | with edher single or Intravencus Hepasin: 41 35510 single dose
G.J. Lasrman 1991 10 17 June teparin- mutivessel coranary | 0.16 mgiigh: Mdyears. |lolowedbya
AA. vande Bos 199 conso¥ed anery disease wete Heparind 91 male, continuous
. Suryapranata study considered for incusion | inyravenous 2 lzmah; wdusion for
1. Zgsws; provided the folowing | 12 IUkgh ethmic origin | 24 hours;
vanden Bos, etal. conditicns wese hullited: not tecorded
Circulation. they wese scheduled to Heparin:
1992:89:2058 2066. undergo a percutaneous single dose
transiuminal coronary folowed by 2
angioplasty of one o continugus
more vessels indusion for
because of symploms of 2 hous
stable angina pectoris,
Urey weve noton 3
they wete never
previously exposed to
natural of recombinant
hirudin.
continued
. . Table 1-1: Summary of Studies in Clinical P of Desirudin d) .
Orher Studies
Uncontiofied Clirecai Tty iy
Pr r Compietion Locanon | Futt CRFs | Oesign Critetia For Inclusion Treatment/ Number of Patients Age: I Queavor ol
Investigators; Stanrs: Product | Repon Route of Entesed into Each Mean. | Treammert
Publications Sudy Trme Code? |Data Adminssuetiond | Treatmem Range:
Pesiod Listings: Doses Gendor.
Ethnic
" Orign__
S04; Completed: TBD 18D T80 Open-label, | Male or femate inpati / €03years. | Desudin:
P. Bear, R. Cafifl, 21 August 1991 ascending- | between the ages of 21 | tnwravenous 0.15 my/kg/0.05 mgfkg/te ) 311075 sincie dose
JR. Bengison, M. [to dose study | and 75 years with > 60 % | 0.15 mgfkgthen |23 yeats; fosewed by a
Mock. . H. 01 June 1993 nanowing ol a major 005mokyt  |03mghg0.1 mghgh 23 [ 123 male, | comtinuous
Chesetxo. coronary anery, 2 A3mgkgthen  {0.6 mgfg02 mgkoh; 23 | 43 fermale; | idusion
M. Cohen, B. diagnosis of instable 0.10 mg/kgh: 0.9 mg/kg/0.3 mghg: | 150 whiite, Heparin:
Gexge, angina of non-Q-wave |96 mgkgthen |3 14 black, single dose
. Gold. 0. myocardial infarchon and | 0.20 mgkg/h: 0.6 mg/kg/0.3 mggh: 44 | 1 onemal. folowed by a
Kereiakes, N. whohad anepisode of | 0.6 mg/kgthen | Heparin: 4 othr cortious
Kieiman, J.J. ischemic chest pain 0.30 mokgh: 65-90 sec aPTT: 28 infuseon
Fopma, €. Topot presisned to be 09mgkgthen | 90-110sec aPTT: 22
Topol, et &, myocadial in ongn 0.30 mghghh;
Cucutation. Tasting 8t feas: § minutes. | Hepatind
1994,091557-1566. ‘navenous
Rag AX. et al. 5000 IU then
Crautation. 1000 I K
| 1996.94:2389-2395.
- continued
Table 1-3: Sunumary of Studies in Clinical P of d)
Other Studes
Umzﬂuled Chnical Tiials .
Protocn! 4, Compiction tocation |Ful CRFs | Design Crttensa b or Inclusion Treatmeny’ Number of Paticnts Age Onravon of
nvestigators; Status: Product  { Report: Route of Entered into Each Mean: Treamment
Publicaticns. Study Time Codee |Data Adnwnisrators | Treament Range:
Pesiod Listings: Deses Gender:
Ethnic Orign
Us05; Completed; 18D 180 T80 Open-label, | Male and lemale inp ¥ S6.7years. | Jesrudim:
15 avesugators . [ 02 Juty 1991 10 ascending- | between the ages of 21 Intravenous 0.15 mg/kg/0.05 mghgh. | 211075 < 52 hours:
ConnonCP, e1al. |13 Jarmary dose suxdy | and 75 years were eligite 10.15,0.10,030. |52 yeFS: Heparn:
Journal of the 1993 for emsolment. Patients |01 060mghg | 0.1mgkgM. i mgkot: |19t make, | <17 haus
Amencan Coliege of murst have had rschemic | folowed by 0.05. | 34 62 temale
Cari . pain presumed to be B1.0r02 0.3mg/g0.1 mgkgh: | were ersoled:
1994:23:993-1003 myocaedial in origin and of | mgRght 0 210 whee.
Cannon CP, et & o least 30 minutes n-PA eravenous | 0.6 mgkg0.2 mgkgh: | 31 black,
American Joumal of duration. The onset of 15mgiren0.75 |51 12 other
Can . symptoms leading to mgupieSOmg {A-PA: 253
1997.80:696-699. hospialization must have | max ove” Heparin: 86
been within six hours of the | 30 minutes,
plarmed sian of 0.5 mgfkg up 0
recombinant tissve 35 mg max over
plasminogen activator 60 mimaes;
adminisbation. Patients | Hegarid
250 had to exhibit new (o | inravenows
presumably new} ST S000 U then 1000
segment elevation of 28 un
least 0.1 sV n two
continuous ECG teads or
new {or presumably new)
feft bundle branch block.
Female patients were
requied to be past-
hyslesectomy or af feast
one or more years post-
menopausat of post-tubal
continued
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Table 1-1: Sumnary of Studies i Clinical D P of Desiruden (continued)
Other Studbes
Uncontrolied Chmcal Trialy
Netocol 7: TCompietion ™ Jrocaton | Fun CRFs | Oesign Criera bos tncusion | Vreatment Number of Pavents Age: Suranen of
Investigators: Siaus: Product | Repast: Route of Enteted into Each Mean, Trealveent
Publcatons Study Time Code? |Data Admmistration/ | Treatmen Range:
Pesiod Listings: Doses Genger;
Etnic
S — %
usoy; Completed; T80 TBD T80 Randomized. | Male or female inpatk Desd {Age and Dewratin:
S2iwestigators: | V1 August 1962 opendabel, the ages o 21 0.1S mykg/0.05 mgghr | etfwic origin | single dose:
LeelV. American o ascending: | and 75 years, were 0.15mgikgthen | 55 daa for folowed by a
Journa of 21 August 1993 dosestudy | elighile for ersolRment. 1 0.08 mgikght 03 mgXg:t mghgh | Weated CONGERIOIS
ardialogy. Paents musthave had | 0.3 mohgthen |31 patients only) | infasaonc
1995:75:7-13. {ischemic pain presumed (010 mykghcor [ 0.6 mgkg02mokgh:  {57.4; 'Heparix
b myocardialin origin | 0.6 mykgthen | 36 NS singje Jose
andof atleast 30 0.20mgikg. | Heparine folowed by 3
| mimtes duration: the Hepanind n 146 make, contiTwous
omset of symptoms in¥3venous 47iemate | infuson
Readng lo hospitakzation | 5000 R then 134 white,
st have occurred 1000 UM 24 black,
within six hours of 2 gnertal,
Planned inkiation of 25 other
administration  Patients
250 had to extibit new
{or presumably new) ST
segment etevation of at
2251 0.TmV in two.
tontiguous ECG leads or
new (or presumably new)
fell bundle branch block.

Sponsor’s table volume 1.1 pp.3-1-250 - 3-1-268

Appendix 2

Country and Center Analysis- RH/E25 for the Primary QOutcome

These tables are a compilation of data from several sources (sponsor’s tables and SAS data
sets).

Austria — Center 1 Results —

\ , ~
Enoxaparin (number of 1 Desirudin (number of Total
- patients) ’ pationts) (number of
patients)
Randomized 84 84 168
Prophylaxis period completed 82 80 162
Discontinued prematurely 2 4 5
Death 1 0 1
Adverse Event 1 4 (1 PE, 1 M) 5
Treated, but no operation 1 (AE) 0 1
Efficacy Analysis
Per-protocol 78 76 154
Intent-to-Treat 1 78 76 154
intent-to-Treat 2 84 84 168
Excluded from PP and ITT 6 8 14
Inadequate central reading 4 5 9
No operation 1 0 1
No phlebography 2 3 5
Phiebography performed at wrong time 0 1 1
Excluded from PP only 0 1 1
Inadequate central reading 0 1 1
Phlebography performed at wrong time 0 1 1
Efficacy Results
Per-protocol 3(3.8%) 1(1.3%) 4
Intent-to-Treat 1 3 (3.8%) 1(1.3%) 4
intent-to-Treat 2 3 (3.6%) 1(1.2%) 4

Patients may be counted more than once.
Reviewer's table

Austria — Center 2 Results —

| Enoxaparin (number |

Desirudin (number of | Total (number of :

APPEARS THIS WAY
ON ORIGINAL
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of patients) ! patients) palients)
Randomized 84 84 168
Prophylaxis period completed 84 84 168
Efficacy Analysis

Per-protocol 72 (85.7%) 70 (83.3%) 139 (82.7%)

Intent-to-Treat 1 73 (86.9%) 70 (83.3%) 140 (83.3%)

Intent-to-Treat 2 84 (100%) 84 (100%)

Excluded from PP and ITT* 11 14 25
Inadequate central reading 7 ‘9 16
Missing information 1 (pt# 4727) 3 (pt # 4646, 4785, 4

7213)
No phiebography 3 2 5

Excluded, from PP only 1 0 1
Phlebography performed at the wrong time 1 0 1

Efficacy Results

Per-protocol 6 (8.3%) 3 {4.3%) 9

Intent-to-Treat 1 6 (8.2%) 3 (4.3%) 9

intent-to-Treat 2 6 (7.1%) 3(3.6%) 9

Patients may be counted more than once.
Reviewer’s table

Belgium — Center 1 Results- )
’ Enoxaparin (number Desirudin (number Total (number of
of patients) of patients) patients)
Randomized 27 27 54
Prophylaxis period completed 25 27 52
Discontinued prematurely 2 0 2
Adverse Event 1 0 1
Other reason 1 (PX) 0 1
Treated, but no operation 1 0 1
Efficacy Analysis )
Per-protocol 24 (88.9%) 26 (96.3%) 50 (92.6%)
Intent-to-Treat 1 24 (88.9%) 27 (100%) 51 (94.4%)
Intent-to-Treat 2 27 (100%) 27 (100%) 54 (100%)
Excluded from PP and ITT" 3 0 3
Inadequate central reading 1 0 1
No operation 1 0 1
No phiebography 2 0 2
Excluded from PP only 0 1/ 1
Randomized twice . 0 1 1
Efficacy Results
Per-protocol 2 (8.3%) 1(3.8%) 3
intent-to-Treat 1 2(8.3%) 1(3.7%) 3
Intent-to-Treat 2 2(7.4%) 1(3.7%) 3

Patients may be counted more than once.
Reviewer's table

Belgium — Center 3 Results—

———
Enoxaparin (number of Desirudin Total (number
patients) (number of of patients)
patients)

Randomized 32 32 64
Prophylaxis period completed 29 30 59
Discontinued prematurely 3 3 6

Other reason 3(2AP, 1PX) 3(2AP, 1WC) . 6

Efficacy Analysis
Per-protocol 22 (68.8%) 21 (65.6%) 43 (67.2%)
Intent-to-Treat 1 23 (71.9%) 22 {68.8%) 45 (70.3%)
intent-to-Treat 2 32 (100%) 32 (100%) 64
Excluded from PP and ITT* 9 10 19

Inadequate central reading 0 1 1
Missing 3 (pt # 5033, 5044, 3 (pt # 5058, 6
5108) 5076, 5136)
No phlebography 6 6 12
Excluded from PP only 1 1 2
Phiebography performed at the wrong time 1 1 2

Efficacy Results
Per-protocol 2(9.1%) 0 2
Intent-to-Treat 1 2(8.7%) 0 2




